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GENERAL INFORMATION 


Our watchword is excellence. It is our standard in cus- 


tomer service and component quality, and we share the long- 
term Sprague commitment to it as The Mark of Reliability. 


One of our goals is “‘to be our customer’s most favored 
supplier.’ Our Commitment to Excellence program is one of 
the paths to that goal. It carries the message of quality and 
reliability to all of our people. It's everyone’s job. 


The Sprague Semiconductor Division uses statistical pro- 
cess control. It ships to stock. It has preferred vendor relation- 
ships with several of its customers. Our promise, however, runs 
deeper than top-notch tools, techniques and contracts. Com- 
mitment to Excellence delivers the backing of our entire orga- 
nization in meeting your requirements. 


We realize that only you, our customer, can be the judge of 
our effectiveness. We look forward to an opportunity to serve 


your needs. 
Mar A kembor 


Allan Kimball 
General Manager 
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GENERAL INFORMATION 


PART NUMBERING 


THC 2222A 
~ C—_________4_1_____.. DEVICE TYPE. 


THREE TO SIX DIGITS AND/OR LETTERS. 


DEVICE FAMILY. 
2N = JEDEC-REGISTERED TRANSISTOR TYPE. 
BAR = PRO-ELECTRON DIODE. 
BAS = PRO-ELECTRON DIODE. 
BAV = PRO-ELECTRON DIODE. 
BAW = PRO-ELECTRON DIODE. 
BZX = PRO-ELECTRON ZENER DIODE. 
D = INDUSTRY STANDARD TRANSISTOR TYPE. 
MPS = INDUSTRY STANDARD TRANSISTOR TYPE. 
THBC = PRO-ELECTRON BIPOLAR TRANSISTOR CHIP. 
THC = U.S. BIPOLAR TRANSISTOR CHIP. 
THD = U.S. DIODE CHIP. 
THJ = U.S. JUNCTION FIELD-EFFECT TRANSISTOR CHIP. 
THJBF = PRO-ELECTRON JFET CHIP. 
THZ = ZENER DIODE CHIP. 
TMPD = DIODE IN SOT 23. 
TMPF = JUNCTION FIELD-EFFECT TRANSISTOR IN SOT 23. 
TMPT = BIPOLAR TRANSISTOR IN SOT 23. 
TMPZ = ZENER DIODE IN SOT 23. 
TND = DIODE ARRAY IN 14- OR 16-PIN PLASTIC DIP. 
TP = TRANSISTOR IN TO-226AA/AB. 
TPP = QUAD DARLINGTON ARRAY IN 14-PIN DIP. 
TPQ = QUAD BIPOLAR TRANSISTOR ARRAY IN 14-PIN DIP. 


MPS2222A C 


aera AS SEMICONDUCTOR CHIP. 


STANDARD INDUSTRY TYPE. 


UL N 2031 A 
Lo DUAL IN-LINE PLASTIC PACKAGE. 
DEVICE TYPE. FOUR DIGITS 
OPERATING TEMPERATURE RANGE. 
N = COMMERCIAL/INDUSTRIAL. SEE DETAIL SPECIFICATIONS. 
S = FULL MILITARY (— 55°C TO + 125°C). 


FAMILY. MONOLITHIC TRANSISTOR OR DARLINGTON ARRAY. 


GENERAL INFORMATION 


CHIP COMPONENTS 


The chip components group, located at the 
Concord, New Hampshire, headquarters of the 
Sprague Semiconductor Division, is dedicated to 
serving the hybrid circuit industry. We invite you 
to visit our manufacturing facility. 


All semiconductors referenced in this data 
book are available in die or wafer form. Transistor 
and diode dice shown in Chapter 4 of this book 
are prime processes. Variations, using identical 
geometries, are produced by changing the epi- 
taxial layers during wafer fabrication. The pro- 
cess modifications can be used to shift 
breakdown voltage and current-gain ratings to 
desired values. For additional information, call 
us in Concord. 


Visual Inspection 

All chips are visually inspected for flaws such 
as metallization or oxide defects, the presence of 
foreign material, and gold back-side or wafer- 
sawing defects. 


Dice are subjected to visual inspections meet- 
ing, as aminimum, the criteria of MIL-STD-883 or 
MIL-STD-750, Methods 2072 and 2073. 


Electrical Testing 

State-of-the-art test equipment performs 100% 
die probe on wafers. Individual samples from 
each wafer are subjected to all ac and dc tests to 
guarantee an LPTD of 10% or a customer-speci- 
fied LPTD or AQL. 


Gold-Backed Chips 

Appropriately doped gold is sputtered onto a 
sputter-etched surface and alloyed to form a 
back-side contact that accommodates epoxy or 
eutectic die-bonding methods.* N-type sub- 
strates receive sputtered arsenic-doped gold. 
P-type substrates receive sputtered gallium- 
doped gold. The standard gold backing is 3000 
A thick. Thicker gold backing can be furnished 
on request. 


Silver-Backed Chips 

Power devices can be furnished with an op- 
tional tri-metal silver back-side that is compatible 
with solder reflow bonding methods. 


Packaging 

Semiconductor dice are packaged in three 

ways: 

1. As probed, unscribed wafers in separate 
wafer containers. 

2. AS probed and sawn wafers, mounted on 
PVC film in a steel frame and covered with 
protective plastic. 

3. As individual dice, in a waffle or tray pack, 
with typically 400 devices per pack. 


High-Reliability Products 

We offer discrete semiconductor chips sub- 
jected to test requirements of MIL-STD-883, 
Method 5008, for Class S and Class B element 
evaluation, with the single exception of Group 4, 
Radiation Testing. Please contact the factory 
for detailed information on Sprague HYREL*® 
processing. 


NOTE 
Parametric degradation, especially reduced 
low-current h,- performance, often results if the 
base junction of a bipolar transistor is brought to 
breakdown conditions. 


For this reason, Sprague Electric strongly rec- 
ommends that you avoid subjecting the base 
junction of a transistor to breakdown tests such 
as those for Vigrycao OF Visryeso. Those tests can 
be replaced by leakage tests, such as those for 
lego ANA Iogo, which safely confirm that devices 
are within specified limits. Tests for Vigayceo 
and Visrayces Can be performed as standard 
procedures. 

*Eutectic die-bonding temperatures should not exceed 


450°C. A nitrogen/hydrogen (85/15) forming gas Is rec- 
ommended. 
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Device Sprague Ratings Sprague Package Device Sprague Ratings Sprague Package 

Type Type (Page) Process (Page) Type Type (Page) Process (Page) 
1N457 THD457 3-63 TRB 7-26 1N914 THD914 3-63 TSB 7-26 
1N458A THD458A 3-63 TRR 7-26 TMPD914 3-72 TSB 7-18 
1N459 THD459 3-63 TRO 7-26 1N914A THD914A 3-63 TSB 7-26 
TMPD459 3-72 TRO 7-18 1N914B THD914B 3-63 TSB 7-26 

1N459A THD459A 3-63 TRO 7-26 1N914NG THD914NG 3-63 TRB 7-26 
1N462 THD462 3-63 TRR 7-26 1N957 THZ6R8A05 3-65 ZCA 7-26 
1N485 THD485 3-63 TRO 7-26 THZ6R8A10 3-65 ZCA 7-26 
1N485B THD485B 3-63 TRO 7-26 1N958 THZ7R5A05 3-65 ZCA 7-26 
1N550 THD550 3-63 TRJ 7-26 THZ7R5A10 3-65 ZCA 7-26 
1N645 THD645 3-63 TRJ 7-26 1N959 THZ8R2A05 3-65 ZCA 7-26 
1N746 THZ3R3A05 3-65 ZAA 7-26 THZ8R2A10 3-65 ZCA 7-26 
THZ3R3A10 3-65 ZAA 7-26 1N960 THZ9R1A05 3-65 ZCA 7-26 

1N747 THZ3R6A05 3-65 ZAA 7-26 THZ9R1A10 3-65 ZCA 7-26 
THZ3R6A10 3-65 ZAA 7-26 1N961 THZ010A05 3-65 ZCA 7-26 

1N748 THZ3R9A05 3-65 ZAA 7-26 THZ010A10 3-65 ZCA 7-26 
THZ3R9A10 3-65 ZAA 7-26 1N962 THZ011A05 3-65 ZCA 7-26 

1N749 THZ4R3A05 3-65 ZAA 7-26 THZ011A10 3-65 ZCA 7-26 
THZ4R3A10 3-65 ZAA 7-26 1N963 THZ012A05 3-65 ZCA 7-26 

1N750 THZ4R7A05 3-65 ZAA 7-26 THZ012A10 3-65 ZCA 7-26 
THZ4R7A10 3-65 ZAA 7-26 1N964 THZ013A05 3-65 ZKA 7-26 

1N751 THZ5R1A05 3-65 ZAA 7-26 THZ013A10 3-65 ZKA 7-26 
THZ5R1A10 3-65 ZAA 7-26 1N965 THZ015A05 3-65 ZKA 7-26 

1N752 THZ5R6A05 3-65 ZCA 7-26 THZ015A10 3-66 ZKA 7-26 
THZ5R6A10 3-65 ZCA 7-26 1N966 THZ016A05 3-66 ZKA 7-26 

1N753 THZ6R2A05 3-65 ZCA 7-26 THZ016A10 3-66 ZKA 7-26 
THZ6R2A10 3-65 ZCA 7-26 1N967 THZ018A05 3-66 ZKA 7-26 

1N754 THZ6R8A05 3-65 ZCA 7-26 THZ018A10 3-66 ZKA 7-26 
THZ6R8A10 3-65 ZCA 7-26 1N968 THZ020A05 3-66 ZKA 7-26 

1N755 THZ7R5A05 3-65 ZCA 7-26 THZ020A10 3-66 ZKA 7-26 
THZ7R5A10 3-65 ZCA 7-26 1N969 THZ022A05 3-66 ZKA 7-26 

1N756 THZ8R2A05 3-65 ZCA 7-26 THZ022A10 3-66 ZKA 7-26 
THZ8R2A10 3-65 ZCA 7-26 1N970 THZ024A05 3-66 ZKA 7-26 

1N757 THZ9R1A05 3-65 ZCA 7-26 THZ024A10 3-66 ZKA 7-26 
THZ9R1A10 3-65 ZCA 7-26 1N971 THZ027A05 3-66 ZEA 7-26 

1N758 THZ010A05 3-65 ZCA 7-26 THZ027A10 3-66 ZEA 7-26 
THZ010A10 3-65 ZCA 7-26 1N972 THZ030A05 3-66 ZEA 7-26 

1N759 THZ012A05 3-65 ZCA 7-26 THZ030A10 3-66 ZEA 7-26 
THZ012A10 3-65 ZCA 7-26 1N973 THZ033A05 3-66 ZEA 7-26 

1N821 THZ821 3-70 ZHO 7-26 THZ033A10 3-66 ZEA 7-26 
TMPZ821 3-7/4 ZHO 7-18 1N974 THZO036A05 3-66 ZEA 7-26 

1N821A THZ821A 3-70 ZHO 7-26 THZ036A10 3-66 ZEA 7-26 
TMPZ821A 3-74 ZHO 7-18 1N975 THZ039A05 3-66 ZEA 7-26 

1N823 THZ823 3-70 ZHO 7-26 THZ039A10 3-66 ZEA 7-26 
TMPZ823 3-74 ZHO 7-18 1N976 THZ043A05 3-66 ZEA 7-26 

1N823A THZ823A 3-70 ZHO 7-26 THZ043A10 3-66 ZEA 7-26 
TMPZ823A 3-74 ZHO 7-18 1N977 THZ047A05 3-66 ZEA 7-26 

1N825 THZ825 3-70 ZHO 7-26 THZ047A10 3-66 ZEA 7-26 
TMPZ825 3-74 ZHO 7-18 1N978 THZ051A05 3-66 ZEA 7-26 

1N825A THZ825A 3-/0 ZHO 7-26 THZ051A10 3-66 ZEA 7-26 
TMPZ825A 3-74 ZHO 7-18 1N979 THZ056A05 3-66 ZEA 7-26 

1N827 THZ827 3-70 ZHO 7-26 THZ056A10 3-66 ZEA 7-26 
TMPZ827 3-74 ZHO 7-18 1N3070 THD3070 3-63 TSO 7-26 

1N827A THZ827A 3-/0 ZHO 7-26 1N3595 THD3595 3-63 TRR 7-26 
TMPZ827A 3-74 ZHO 7-18 1N3600 THD3600 3-63 Tes 7-26 
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Device 


Type 


1N3600NG 


1N4001 
1N4002 
1N4003 
1N4004 
1N4099 
1N4100 
1N4101 
1N4102 
1N4103 
1N4104 
1N4105 
1N4106 
1N4107 
1N4108 
1N4109 
1N4110 
1N4111 
1N4112 
1N4113 
1N4114 
1N4115 
1N4116 
1N4117 
1N4118 
1N4119 
1N4120 
1N4121 
1N4122 


1N4123 


Sprague 
Type 


THD3600NG 
THD4001 
THD4002 
THD4003 
THD4004 
THZ6R8B05 
THZ6R8B10 
THZ7RSA05 
THZ7R5A10 
THZ8R2A05 
THZ8R2A10 
THZ8R7A05 
THZ8R7A10 
THZ9R1A05 
THZ9R1A10 
THZ010A05 
THZ010A10 
THZ011A05 
THZ011A10 
THZ012B05 
THZ012B10 
THZ013B05 
THZ013B10 
THZ014B05 
THZ014B10 
THZ015B05 
THZ015B10 
THZ016B05 
THZ016B10 
THZ017B05 
THZ017B10 
THZ018B05 
THZ018B10 
THZ019B05 
THZ019B10 
THZ020B05 
THZ020B10 
THZ022B05 
THZ022B10 
THZ024B05 
THZ024B10 
THZ025B05 
THZ025B10 
THZ027B05 
THZ027B10 
THZ028B05 
THZ028B10 
THZ030B05 
THZ030B10 
THZ033B05 
THZ033B10 
THZ036B05 
THZ036B10 
THZ039B05 


Ratings 
(Page) 


3-63 
3-63 
3-63 
3-63 
3-63 
3-67 
3-6/ 
3-65 
3-65 
3-65 
3-65 
3-65 
3-65 
3-65 
3-65 
3-65 
3-65 
3-65 
3-65 
3-67 
3-67 


Sprague Package 


Process (Page) 
TRS 7-26 
TRJ 7-26 
TRJ 7-26 
TRu 7-26 
TRL 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZKA 7-26 
ZKA 7-26 
ZKA 7-26 
ZKA 7-26 
ZKA 7-26 
ZKA 7-26 
ZKA 7-26 
ZKA 7-26 
ZKA 7-26 
ZKA 7-26 
ZKA 7-26 
ZKA 7-26 
ZKA 7-26 
ZKA 7-26 
ZKA 7-26 
ZKA 7-26 
ZKA 7-26 
ZKA 7-26 
ZKA 7-26 
ZKA 7-26 
ZEA 7-26 
ZEA 7-26 
ZEA 7-26 
ZEA 7-26 
ZEA 7-26 
ZEA 7-26 
ZEA 7-26 
ZEA 7-26 
ZEA 7-26 
ZEA 7-26 
ZEA 7-26 
ZEA 7-26 
ZEA 7-26 


Device 


Type 


1N4124 
1N4125 
1N4126 
1N4127 
1N4128 
1N4148 


1N4149 
1N4150 


1N4151 
1N4152 
1N4153 
1N4154 
1N4371 
1N4372 


1N4447 
1N4448 


1N4565 


1N4565A 


1N4566 


1N4566A 


1N4567 


1N4567A 


1N4568 


1N4568A 


1N4570 


1N4570A 


1N4571 


1N4571A 


1N4572 


2—2 


Sprague 
Type 


THZ039B10 
THZ043B05 
THZ043B10 
THZ047B05 
THZ047B10 
THZ051B05 
THZ051B10 
THZ056B05 
THZ056B10 
THZ060B05 
THZ060B10 
THD4148 
TMPD4148 
THD4149 
THD4150 
TMPD4150 
THD4151 
THD4152 
THD4153 
TMPD4153 
THD4154 
TMPD4154 
THZ2R7A05 
THZ2R7A10 
THZ3ROA05 
THZ3R0A10 
THD4447 
THD4448 
TMPD4448 
THZ4565 
TMPZ4565 
THZ4565A 
TMPZ4565A 
THZ4566 
TMPZ4566 
THZ4566A 
TMPZ4566A 
THZ4567 
TMPZ4567 
THZ4567A 
TMPZ4567A 
THZ4568 
TMPZ4568 
THZ4568A 
TMPZ4568A 
THZ4570 
TMPZ4570 
THZ4570A 
TMPZ4570A 
THZ4571 
TMPZ4571 
THZ4571A 
TMPZ4571A 
THZ4572 


Ratings 
(Page) 


3-68 
3-68 
3-68 
3-68 
3-68 
3-68 
3-68 
3-68 
3-68 
3-68 
3-68 
3-63 
3-/2 
3-63 
3-63 
3-2 
3-63 
3-63 
3-63 
3-/2 


Sprague Package 


Process 


(Page) 


f-26 
7-26 
7-26 
7-26 
7-26 
7-26 
1-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-18 
7-26 
f-26 
7-18 
1-26 
7-26 
7-26 
f-16 
7-26 
/-18 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
/-18 
7-26 
7-18 
1-26 
7-18 
7-26 
7-18 
7-26 
/-18 
7-26 
/-18 
7-26 
7-18 
f-26 
7-18 


1N4572A 


1N4573 


1N4573A 


1N4575 


1N4575A 


1N4576 


1N4576A 


1N4577 


1N4577A 


1N4578 


1N4578A 


1N4610 
1N4614 


1N4615 


1N4616 


1N4617 


1N4618 


1N4619 


1N4620 


1N4621 


1N4622 


1N4623 


1N4624 


1N4625 


1N4626 


1N4627 


1N4734 


Sprague 
Type 


TMPZ4572 
THZ4572A 
TMPZ4572A 
THZ4573 
TMPZ4573 
THZ4573A 
TMPZ4573A 
THZ4575 
TMPZ4575 
THZ4575A 
TMPZ4575A 
THZ4576 
TMPZ4576 
THZ4576A 
TMPZ4576A 
THZ4577 
TMPZ4577 
THZ4577A 
TMPZ4577A 
THZ4578 
TMPZ4578 
THZ4578A 
TMPZ4578A 
THD4610 
THZ1R8B05 
THZ1R8B10 
THZ2ROB05 
THZ2R0B10 
THZ2R2B05 
THZ2R2B10 
THZ2R4B05 
THZ2R4B10 
THZ2R7B05 
THZ2R7B10 
THZ3ROB05 
THZ3R0B10 
THZ3R3B05 
THZ3R3B10 
THZ3R6B05 
THZ3R6B10 
THZ3R9B05 
THZ3R9B10 
THZ4R3B05 
THZ4R3B10 
THZ4R7B05 
THZ4R7B10 
THZ5R1B05 
THZ5R1B10 
THZ5R6B05 
THZ5R6B10 
THZ6R2B05 
THZ6R2B10 
THZ5R6WO05 
THZ5R6W10 


Ratings 
(Page) 


3-74 
3-/0 
3-74 
3-/0 
3-74 
3-70 
3-74 
3-70 
3-74 
3-70 
3-74 
3-70 
3-7/4 
3-/0 
3-74 
3-/0 
3-74 
3-70 
3-74 
3-/0 
3-74 
3-/0 
3-74 
3-63 
3-67 
3-67 
3-67 
3-67 
3-67 
3-67 
3-67 
3-67 
3-67 
3-67 
3-67 
3-6/ 
3-67 
3-67 
3-67 
3-67 
3-67 
3-67 
3-67 
3-67 
3-67 
3-67 
3-67 


Sprague Package 


Process (Page) 


Device 
Type 


1N4735 


1N4736 


1N4737 


1N4738 


1N4739 


1N4740 


1N4741 


1N4742 


1N4743 


1N4744 


1N4745 


1N4746 


1N4747 


1N4748 


1N4749 


1N4750 


1N4751 


1N4752 


1N4753 


1N4754 


1N4755 


1N4756 


1N4757 


1N5223 


1N5224 


1N5225 


1N5226 


ALPHANUMERIC INDEX 


Sprague 
Type 


THZ6R2W05 
THZ6R2W10 
THZ6R8W05 
THZ6R8W10 
THZ7RSW05 
THZ7R5W10 
THZ8R2W05 
THZ8R2W10 
THZ9R1W05 
THZ9R1W10 
THZO010W05 
THZ010W10 
THZ011W05 
THZ011W10 
THZ012W05 
THZ012W10 
THZ013W05 
THZ013W10 
THZO15W05 
THZ015W10 
THZ016W05 
THZ016W10 
THZ018W05 
THZ018W10 
THZO20W05 
THZ020W10 
THZ022W05 
THZ022W10 
THZ024W05 
THZ024W10 
THZ027W05 
THZ027W10 
THZO30W05 
THZ030W10 
THZ033W05 
THZ033W10 
THZ036W05 
THZ036W10 
THZO39W05 
THZ039W10 
THZ043W05 
THZ043W10 
THZ047W05 
THZ047W10 
THZ051W05 
THZ051W10 
THZ2R7A05 

THZ2R7A10 

THZ2R8A05 

THZ2R8A10 

THZ3ROA05 

THZ3R0A10 

THZ3R3A05 

THZ3R3A10 


Ratings 
(Page) 


Sprague Package 


Process 


(Page) 


ALPHANUMERIC INDEX 


Device 


Type 
1N5227 


1N5228 


1N5229 


1N5230 


1N5231 


1N5232 


1N5233 


1N5234 


1N5235 


1N5236 


1N5237 


1N5238 


1N5239 


1N5240 


1N5241 


1N5242 


1N5243 


1N5244 


1N5245 


Sprague 
Type 


THZ3R6A05 
THZ3R6A10 
THZ3R9A05 
THZ3R9A10 
THZ4R3A05 
THZ4R3A10 
TMPZ5229 

THZ4R7A05 
THZ4R7A10 
TMPZ5230 

THZ5R1A05 
THZ5R1A10 
TMPZ5231 

THZ5R6A05 
THZSR6A10 
TMPZ5232 

THZ6ROA05 
THZ6RO0A10 
TMPZ5233 

THZ6R2A05 
THZ6R2A10 
TMPZ5234 

THZ6R8A05 
THZ6R8A10 
TMPZ5235 

THZ7RSA05 
THZ7R5A10 
TMPZ5236 

THZ8R2A05 
THZ8R2A10 
TMPZ5237 

THZ8R7A05 
THZ8R7A10 
TMPZ5238 

THZ9R1A05 
THZ9R1A10 
TMPZ5239 

THZ010A05 
THZ010A10 
TMPZ5240 

THZ011A05 
THZ011A10 
TMPZ5241 

THZ012A05 
THZ012A10 
TMPZ5242 

THZ013A05 
THZ013A10 
TMPZ5243 

THZ014A05 
THZ014A10 
TMPZ5244 

THZ015A05 
THZ015A10 


Ratings 
(Page) 


3-65 
3-65 
3-65 
3-65 
3-65 
3-65 
3-73 
3-65 
3-65 
3-73 
3-65 
3-65 
3-73 
3-65 
3-65 
3-/3 
3-65 
3-65 
3-65 
3-65 
3-65 
3-73 
3-65 
3-65 
3-/3 
3-65 
3-65 
3-73 
3-69 
3-65 
3-73 
3-65 
3-65 
3-73 
3-65 
3-65 
3-/3 
3-65 
3-65 
3-73 
3-65 
3-65 
3-73 
3-65 
3-65 
3-73 
3-65 
3-65 
3-73 
3-65 
3-65 
3-73 
3-65 
3-66 


Sprague Package 
Process 


ZAA 
ZAA 


(Page) 


7-26 
7-26 
/-26 
?-26 
7-26 
/-26 
/-18 
7-26 
?—26 
7-18 
7-26 
f-26 
1-18 
f-26 
7-26 
1-18 
7-26 
7-26 
7-18 
7-26 
7-26 
7-18 
7-26 
7-26 
7-18 
7-26 
7-26 
f-18 
1-26 
f-26 
f—19 
7-26 
7-26 
7-18 
1-26 
7-26 
7-18 
f=25 
?-26 
/-18 
7-26 
f-26 
/-18 
7-26 
1-26 
7-18 
7-26 
7-26 
f=-16 
1-26 
7-26 
7-18 
{=26 
7-26 


Device 


Type 


1N5246 


1N5247 


1N5248 


1N5249 


1N5250 


1N5251 


1N5252 


1N5253 


1N5254 


1N5255 


1N5256 


1N5257 


1N5258 
1N5259 
1N5260 
1N5261 
1N5262 
1N5263 
1N5264 
1N5711 


2N697 


Sprague 
Type 


TMPZ5245 
THZ016A05 
THZ016A10 
TMPZ5246 
THZ017A05 
THZ017A10 
TMPZ5247 
THZ018A05 
THZ018A10 
TMPZ5248 
THZ019A05 
THZ019A10 
TMPZ5249 
THZ020A05 
THZ020A10 
TMPZ5250 
THZ022A05 
THZ022A10 
TMPZ5251 
THZ024A05 
THZ024A10 
TMPZ5252 
THZ025A05 
THZ025A10 
TMPZ5253 
THZ027A05 
THZ027A10 
TMPZ5254 
THZ028A05 
THZ028A10 
TMPZ5255 
THZ030A05 
THZ030A10 
TMPZ5256 
THZ033A05 
THZ033A10 
TMPZ5257 
THZ036A05 
THZ036A10 
THZO039A05 
THZ039A10 
THZ043A05 
THZ043A10 
THZ047A05 
THZ047A10 
THZ051A05 
THZ051A10 
THZO56A05 
THZ056A10 
THZO60A05 
THZO060A10 
THDS711 
TMPD5711 
THC697 


Ratings 
(Page) 


3-73 
3-66 
3-66 
3-73 
3-66 
3-66 
3-73 
3-66 
3-66 
3-/3 


ana 
SD 


MOWDADNADDWD1DDDDD DQ MD 


| 
WONDDDDDDD DD DD MD MD 


Sprague Package 


Process 


(Page) 


7-18 
7-26 
26 
7-18 
7-26 
7-26 
7-18 
1-26 
1-26 
7-18 
7-26 
7-26 
7-18 
7-26 
7-26 
7-18 
7-26 
7-26 
‘-18 
7-26 
7-26 
7-18 
7-26 
7-26 
7-16 
7-26 
1-26 
7-18 
f-26 
7-26 
7-18 
7-26 
7-26 
/-18 
7-26 
7-26 
7-18 
/-26 
7-26 
7-26 
f=26 
{-26 
7-26 
1-26 
7-26 
f=26 
i=26 
/-26 
{-26 
7-26 
7-26 
7-26 
7-18 
7-26 


ALPHANUMERIC INDEX 


Device Sprague Ratings Sprague Package 
Type Type (Page) Process (Page) 


Device Sprague Ratings | Sprague Package 
Type Type (Page) Process (Page) 


2N699 THC699 3-3 2N2386 2N2386 
2N718 THC718 3-3 BBC 7-26 2N2483 TPQ2483 oo FEE 7-24 
2N760 THC760 3-3 BAA 7-26 2N2484 ThHC2484 3-3 BAA f=26 
2N760A THC760A 3-3 BAA f=26 TMP12484 3-51 FEE 7-16 
2N915 THC915 3-3 BAA #26 TP2484 3-30 ree 7-8 
2N916 THC916 3-3 BAA i-26 TPQ2484 o-9 FEE 7-24 
2N917 THC917 3-3 DMA 7-26 2N2497 2N2497 3-62 PJ32 {-3 
2N918 THC918 3-3 DMA 7-26 2N2498 2N2498 3-62 PJ32 i-3 
TMPT918 3-50 DMA 7-16 2N2499 2N2499 3-62 PJ32 1-3 
TP918 3-30 DMA 7-8 2N2500 2N2500 3-62 PJ32 7-3 
2N929 THC929 3-3 BAA 7-26 2N2504 THO2504 3-3 BAA 7-26 
2N929A THC929A 3-3 BAA (=26 2N2509 THC2509 3-3 BAA 7-26 
2N930 THC930 3-3 BAA 7-26 2N2510 THC2510 3-4 BAA 7-26 
TP930 3-30 FEE 7-8 2N2511 THC2511 3-4 BAA 7-26 
2N930A THC930A 3-3 BAA 7-26 2N2586 THC2586 3-4 BAA {20 
2N956 THC956 3-3 BBC f-20 2N2604 THC2604 3-15 BXE (=20 
2N981 THC981 3-3 BAA 7-26 2N2605 THC2605 3-15 BCA 7-26 
2N1420 THC1420 3-3 BBC 7-26 2N2608 THJ2608 3-28 PJ32 7-26 
2N1566 THC 1566 3-3 BAA i—26 TMPF2608 3-9/ PJ32 {-1/ 
2N1613 THC1613 3-3 BBC /-26 TP2608 3-48 PJ32 f-11 
2N1711 THC1711 3-3 BBC (-26 2N2608 3-62 PJ32 f=2 
2N2017 THC2017 3-3 DAC 7-26 2N2609 THJ2609 3-28 PJ32 7-26 
2N2102 THC2102 3-3 DAC 7-26 TMPF2609 3-9/ PJ32 7-17 
2N2192 THC2192 3-3 DAC 1-26 TP2609 3-48 PJ32 /-11 
2N2192A THC2192A 3-3 DAC 7-26 2N2609 3-62 PJ32 (-2 
2N2195 THC2195 3-3 DAC 7-26 2N2696 THC2696 3-18 BDA 1-26 
2N2195A THC2195A 3-3 DAC /-26 2N2712 THCO2712 3-4 BBC 7-26 
2N2218 THC2218 3-3 BBC 1-26 2N2712 3-30 JGA 7-8 
TP2218 3-30 JGA 7-8 2N2714 THCO2714 3-4 BBC 7-26 
2N2218A THC2218A 3-3 DCA 7-26 | 2N2714 3-30 JGA 7-8 
TP2218A 3-30 DCA 7-8 | 2N2904 THC2904 3-15 BDA 7-26 
2N2219 THO2219 3-3 BBC 7-26 TP2904 3-39 DDA /-6 
TP2219 3-30 JGA 7-8 2N2904A THC2904A 3-19 BDA 7-26 
2N2219A THO2219A 3-3 DCA 7-26 TP2904A 3-39 DDA 7-8 
TP2219A 3-30 DCA 7-8 2N2905 THC2905 3-19 BDA 7-26 
2N2221 THC2221 3-3 BBC 7=20 TP2905 3-39 DDA 7-6 
TMPT2221 3-50 JGA 7-16 2N2905A THC2905A 3-15 BDA 7-26 
TP2221 3-30 JGA 7-8 TP2905A 3-39 DDA 7-8 
TPQ2221 9-9 TNL 7-24 2N2906 THC2906 3-15 BDA 7-26 
2N2221A THC2221A 3-3 DCA {26 TMPT2906 3-52 DDA f-16 
TMPT2221A = 33-51 DCA 7-16 TP2906 3-39 DDA 7-8 
TP2221A 3-30 DCA 7-8 TPQ2906 3-0 TQL 7-24 
TPQ2221A 3-9 TNL 7-24 2N2906A THC2906A 3-19 BDA 7-26 
2N2222 THO2222 3-3 BBC 7-26 TMPT2906A = 3-52 DDA 7-16 
TMPT2222 3-51 JGA 7-16 TP2906A 3-39 DDA 7-8 
TP2222 3-30 JGA 7-8 TPQ2906A 9-9 TQL 7-24 
TPQ2222 Sea) TNL 7-24 2N2907 THO2907 3-19 BDA 7-26 
2N2222A THO2222A 3-3 DCA 7-26 TMPT2907 3-52 DDA 7-16 
TMPT2222A 3-51 DCA 7-16 TP2907 3-39 DDA 7-8 
TP2222A 3-30 DCA 7-8 TPQ2907 0 TQL 7-24 
TPQ2222A Se) TNL 7-24 2N2907A THC2907A 3-19 BDA (-26 
2N2243 THC2243 3-3 DAC 7-26 TMPT2907A = 3-52 DDA 7-16 
2N2243A THC2243A 3-3 DAC 7-26 TP2907A 3-39 DDA i-6 
2N2270 THC2270 3-3 DAC 7-26 TPQ2907A 5=9 TQL 7-24 


ALPHANUMERIC INDEX 


Device Sprague Ratings Sprague Package Device Sprague Ratings | Sprague Package 

Type Type (Page) Process (Page) Type Type (Page) Process (Page) 

2N2908 THC2908 3-15 FBB 7-26 TP3329 3-48 Pis2 7-11 
2N2923 THC2923 3-4 BBC 7-26 2N3329 3-62 Pua 7-6 

2N2923 3-30 JGA 7-9 2N3330 THJ3330 3-28 Puce 7-26 

2N2924 THC2924 3-4 BBC 7-26 TMPF3330 3-5/7 Pdo2 7-17 

2N2924 3-30 JGA 7-9 TP3330 3-48 PJ32 7-11 
2N2925 THC2925 3-4 BBC 7-26 2N3330 3-62 PJ32 7-6 

2N2925 3-30 JGA 7-9 2N3331 THJ3331 3-28 ore 7-26 

2N2926 THC2926 3-4 BBC 7-26 TMPF3331 3-9/ PI382 7-17 

2N2926 3-30 JGA 7-9 TPsdo 3-48 Puoe 7-11 
2N2944 THC2944 3-15 SHF 7-26 2N3331 3-62 PJo2 7-6 

TP2944 3-39 SHF 7-8 2N3332 THJ3332 3-28 Puo2 7-26 

2N2945 THC2945 3-15 SHF 7-26 TMPF3332 3-5/7 PJoZ 7-17 

TP2945 3-39 SHF 7-8 TP3a02 3-48 PJ32 7-11 
2N2946 THC2946 3-16 SHF 7-26 2N3332 3-62 PJSZ2 7-6 

TP2946 3-39 SHF 7-8 2N3369 THJ3369 3-24 NJ16 7-26 

2N3009 THC3009 3-4 BJB 7-26 TMPF3369 3-94 NJ16 7-17 

2N3013 THC3013 3-4 BJB 7-26 TP3369 3-45 NJ16 7-11 
2N3019 THC3019 3-4 DSA 7-26 2N3369 3-58 NJ16 7-2 

2N3020 THC3020 3-4 DSA 7-26 2N3370 THJ3370 3-24 NJ16 7-26 

2N3053 THC3053 3-4 DAC 7-26 TMPF3370 3-54 NJ16 7-17 

2N3072 THC3072 3-16 BDA 7-26 TP3370 3-45 NJ16 7-11 
2N3073 THC3073 3-16 BDA 7-26 2N3370 3-58 NJ16 7-2 

2N3107 THC3107 3-4 DAC 7-26 2N3390 THC3390 3-4 BBC 7-26 
2N3108 THC3108 3-4 DAC 7-26 2N3390 3-30 JGA 7-9 

2N3109 THC3109 3-4 DAC 7-26 2N3391 THC3391 3-4 BBC 7-26 
2N3110 THC3110 3-4 DAC 7-26 2N3391 3-30 JGA 7-9 

2N3114 THC3114 3-4 AJA 7-26 2N3391A THC3391A 3-4 BBC 7-26 
2N3115 THC3115 3-4 BBC 7-26 2N3391A 3-30 JGA 7-9 

2N3116 THC3116 3-4 BBC 7-26 2N3392 THC3392 3-4 BBC 7-26 
2N3117 THC3117 3-4 BAA 7-26 2N3392 3-30 JGA 7-9 

2N3120 THC3120 3-16 BDA 7-26 2N3393 THC3393 3-4 BBC 7-26 
2N3121 THC3121 3-16 BDA 7-26 2N3393 3-30 JGA 7-9 

2N3133 THC3133 3-16 BDA 7-26 2N3394 THC3394 3-4 BBC 7-26 
2N3134 THC3134 3-16 BDA 7-26 2N3394 3-30 JGA 7-9 

2N3135 THC3135 3-16 BDA 7-26 2N3395 THC3395 3-4 BBC 7-26 
2N3136 THC3136 3-16 BDA 7-26 2N3395 3-30 JGA 7-9 

2N3250 THC3250 3-16 BIB 7-26 2N3396 THC3396 3-4 BBC 7-26 
TP3250 3-39 BIB 7-8 2N3396 3-30 JGA 7-9 

2N3251 THC3251 3-16 BIB 7-26 2N3397 THC3397 3-4 BBC 7-26 
TP3251 3-39 BIB 7-8 2N3397 3-30 JGA 7-9 

2N3252 THC3252 3-4 BHB 7-26 2N3398 THC3398 3-4 BBC 7-26 
TP3252 3-30 BHB 7-8 2N3398 3-30 JGA 7-9 

2N3253 THC3253 3-4 BHB 7-26 2N3402 THC3402 3-4 BBC 7-26 
TP3253 3-30 BHB 7-8 2N3402 3-30 JGA 7-9 

2N3299 THC3299 3-4 DCA 7-26 2N3403 THC3403 3-4 BBC 7-26 
TP3299 3-30 DCA 7-8 2N3403 3-30 JGA 7-9 

2N3300 THC3300 3-4 DCA 7-26 2N3404 THC3404 3-4 BBC 7-26 
TP3300 3-30 DCA 7-8 2N3404 3-30 JGA 7-9 

2N3301 THC3301 3-4 DCA 7-26 2N3405 THC3405 3-4 BBC 7-26 
TP3301 3-30 DCA 7-8 2N3405 3-30 JGA 7-9 

2N3302 THC3302 3-4 DCA 7-26 2N3414 THC3414 3-5 BBC 7-26 
TP3302 3-30 DCA 7-8 2N3414 3-30 JGA 7-9 

2N3329 THJ3329 3-28 PJS2 7-26 2N3415 THC3415 3-9 BBC 7-26 
TMPF3329 3-5/7 PJ32 7-17 2N3415 3-30 JGA 7-9 


2—6 


ALPHANUMERIC INDEX 


Device Sprague Ratings Sprague Package Device Sprague Ratings Sprague Package 
Type Type (Page) Process (Page) Type Type (Page) Process (Page) 
2N3416 THC3416 3-5 BBC 7-26 TP3642 3-31 JGA 7-8 
2N3416 3-31 JFA 7-9 2N3643 THC3643 3-5 BBC 7-26 
2N3417 THC3417 3-5 BBC 7-26 TP3643 3-31 JGA 7-8 
2N3417 3-31 JGA 7-9 2N3644 THC3644 3-16 BDA 7-26 
2N3444 THC3444 3-5 BHB 7-26 TP3644 3-40 JFA 7-8 
TP3444 3-31 BHB 7-8 2N3646 THC3646 3-5 BJB 7-26 
2N3458 THJ3458 3-24 NJ32 7-26 2N3691 THC3691 3-5 BAA 7-26 
TMPF3458 3-54 NJ32 7-1/7 TP3691 3-31 FEE 7-8 
TP3458 3-45 NJ32 7-11 2N3692 THC3692 3-5 BAA 7-26 
2N3458 3-58 NJ32 7-2 TP3692 3-31 FEE 7-8 
2N3459 THJ3459 3-24 NJ16 7-26 2N3693 THC3693 3-5 FFB 7-26 
TMPF3459 3-54 NJ16 7-17 TP3693 3-31 FFB 7-8 
TP3459 3-45 NJ16 7-11 2N3694 THC3694 3-5 FFB 7-26 
2N3459 3-58 NJ16 7-2 TP3694 3-31 FFB 7-8 
2N3460 THJ3460 3-24 NJ16 7-26 2N3700 THC3700 3-5 DAC 7-26 
TMPF3460 3-54 NJ16 7-17 TP3700 3-31 JLA 7-8 
TP3460 3-45 NJ16 7-11 2N3/01 THC3701 3-5 DSA 7-26 
2N3460 3-58 NJ16 7-2 TP3701 3-31 DID 7-8 
2N3498 THC3498 3-5 AJA 7-26 2N3702 THC3702 3-16 BDA 7-26 
2N3499 THC3499 3-9 AJA 7-26 2N3702 3-40 JFA 7-9 
2N3500 THC3500 3-5 AJA 7-26 2N3703 THC3703 3-16 BDA 7-26 
2N3501 THC3501 3-5 AJA 7-26 2N3703 3-40 JFA 7-9 
2N3502 THC3502 3-16 BDA 7-26 2N3704 THC3704 3-5 BBC 7-26 
2N3503 THC3503 3-16 BDA 7-26 2N3704 3-31 JGA 7-9 
2N3504 THC3504 3-16 BDA 7-26 2N3705 THC3705 3-5 BBC 7-26 
2N3505 THC3505 3-16 BDA 7-26 2N3705 3-31 JGA 7-9 
2N3547 THC3547 3-16 BXE 7-26 2N3706 THC3706 3-5 BBC 7-26 
2N3548 THC3548 3-16 BXE 7-26 2N3706 3-31 JGA 7-9 
2N3549 THC3549 3-16 BXE 7-26 2N3707 THC3707 3-5 BAA 7-26 
2N3550 THC3550 3-16 BXE 7-26 2N3707 3-31 FEE 7-9 
2N3563 THC3563 3-5 DMA 7-26 2N3708 THC3708 3-5 BAA 7-26 
2N3564 THC3564 3-5 DMA 7-26 2N3708 3-31 Pee 7-9 
TP3564 3-31 DMA 7-8 2N3709 THC3709 3-5 BAA 7-26 
2N3565 THC3565 3-5 BAA 7-26 2N3709 3-31 FEE 7-9 
TP3565 3-31 FEE 7-8 2N3710 THC3710 3-5 BAA 7-26 
2N3566 THC3566 3-5 BBC 7-26 2N3710 3-31 FEE 7-9 
TP3566 3-31 JGA 7-8 2N3711 THC3711 3-5 BAA 7-26 
2N3567 THC3567 3-5 DAC 7-26 2N3711 3-31 roc 7-9 
TP3567 3-31 JLA 7-8 2N3719 THC3719 3-23 FAA 7-26 
2N3568 THC3568 3-5 DAC 7-26 2N3720 THC3720 3-19 FAA 7-26 
TP3568 3-31 JLA 7-8 2N3721 THC3721 3-5 BBC 7-26 
2N3569 THC3569 3-5 DAC 7-26 2N3721 3-31 JGA 7-8 
TP3569 3-31 JLA 7-8 2N3724 THC3724 3-5 BHB 7-26 
2N3634 THC3634 3-16 AKA 7-26 TP3724 3-31 BHB 7-8 
2N3635 THC3635 3-16 AKA 7-26 TPQ3724 5-9 BHB 7-24 
2N3638 THC3638 3-16 BDA 7-26 2N3724A THC3724A 3-5 BHB 7-26 
TMPT3638 3-53 DDA 7-16 TP3724A 3-31 BHB 7-8 
TP3638 3-39 DDA 7-8 2N3725 THO3725 3-5 BHB 7-26 
2N3638A THC3638A 3-16 BDA 7-26 TPQ3725 5-9 BHB 7-24 
TMPT3638A 3-53 DDA 7-16 2N3725A THC3725A 3-5 BHB 7-26 
TP3638A 3-39 DDA 7-8 2N3742 THC3742 3-5 BLA 7-26 
2N3641 THC3641 3-5 BBC 7-26 2N3743 THC3743 3-16 BMA 7-26 
TP3641 3-31 JGA 7-8 2N3793 THC3793 3-5 DAC 7-26 
2N3642 THC3642 3-5 BBC 7-26 | 2N3794 THC3794 3-5 DAC 7-26 


2—7 


ALPHANUMERIC INDEX 


Device Sprague Ratings Sprague Package Device Sprague Ratings Sprague Package 

Type Type (Page) Process (Page) Type Type (Page) Process (Page) 

2N3798 THC3798 3-16 OTL 7-26 2N3900 THC3900 3-6 BAA 7-26 
TMPT3798 3-53 BXE 7-16 2N3900 3-31 FEE 7-9 

TP3798 3-40 BXE 7-8 2N3901 THC3901 3-6 BAA 7-26 
TPQ3798 5-9 StL 7-24 2N3901 3-31 FEE 7-9 

2N3798A THC3798A 3-16 OTL 7-26 2N3903 THC3903 3-6 FFB 7-26 

TMPT3798A 3-53 BXE 7-16 TMPT3903 3-51 FFB 7-16 
TP3798A 3-40 BXE 7-8 2N3903 3-31 FFB 7-8 

2N3799 THC3799 3-16 STL 7-26 2N3904 THC3904 3-6 FFB 7-26 

TP3799 3-40 BXE 7-8 TMPT3904 3-51 FFB 7-16 
TPQ3799 5-9 STL 7-24 2N3904 3-32 FFB 7-8 

2N3799A THC3799A 3-16 sail 7-26 * TPQ3904 5-5 TVO 7-24 

TP3799A 3-40 BXE 7-8 2N3905 THC3905 3-16 BIB 7-26 

2N3819 THJ3819° 3-24 NJ32 7-26 TMPT3905 3-53 BIB 7-16 
TMPF3819 3-94 NJ32 7-17 2N3905 3-40 BIB 7-8 

2N3819 3-45 NJ32 7-12 2N3906 THC3906 3-16 BIB 7-26 

2N3820 THJ3820 3-28 P32 7-26 TMPT3906 3-53 BIB 7-16 
TMPF3820 3-57 PJ32 7-17 2N3906 3-40 BIB 7-8 

TP3820 3-48 PJ32 7-12 TPQ3906 5-5 BIB 7-24 

2N3821 THJ3821 3-24 NJ16 7-26 2N3923 THC3923 3-6 VXA 7-26 

TMPF3821 3-54 NJ16 7-1/7 2N3945 THC3945 3-6 DAC 7-24 

TP3821 3-45 NJ16 7-11 2N3946 THC3946 3-6 FFB 7-24 

2N3821 3-58 NJ32 7-6 2N3947 THC3947 3-6 FFB 7-24 

2N3822 THJ3822 3-24 NJ32 7-26 2N3954 THJ3954 3-24 NJ35D 7-24 
TMPF3822 3-54 NJ32 7-17 2N3954 3-61 NJ35D 7-5 

TP3822 3-45 NJ32 7-11 2N3955 THJ3955 3-24 NJ35D 7-26 
2N3822 3-58 NJ32 7-6 2N3955 3-61 NJ35D 7-5 

2N3823 THJ3823 3-24 NJ32 7-26 2N3956 THJ3956 3-24 NJ35D 7-26 
TMPF3823 3-54 NJ32 7-17 2N3956 3-61 NJ35D 7-5 

TP3823 3-45 NJ32 7-11 2N3957 THJ3957 3-24 NJ35D 7-26 
2N3823 3-60 NJ32 7-6 2N3957 3-61 NJ35D 7-5 

2N3824 THJ3824 3-24 NJ32 7-26 2N3962 THC3962 3-16 BXB 7-26 

TMPF3824 3-54 NJ32 7-17 2N3963 THC3963 3-16 BXB 7-26 

TP3824 3-45 NJ32 7-11 2N3964 THC3964 3-16 BXB 7-26 

2N3824 3-60 NJ32 7-6 2N3965 THC3965 3-16 BXB 7-26 

2N3825 THC3825 3-6 DMA 7-26 2N3966 THJ3966 3-24 NJ26 7-26 

2N3825 3-31 DMA 7-9 TMPF3966 3-54 NJ26 7-17 

2N3827 THC3827 3-6 BAA 7-26 TP3966 3-45 NJ26 7-11 
2N3827 3-31 FEE 7-9 2N3966 3-60 NJ26 7-6 

2N3858 THC3858 3-6 BAA 7-26 2N3967 THJ3967 3-24 NJ26 7-26 

2N3858 3-31 FEE 7-9 TMPF3967 3-94 NJ26 7-17 

2N3858A THC3858A 3-6 BAA 7-26 TP3967 3-45 NJ26 7-11 
2N3858A 3-31 FEE 7-9 2N3967 3-58 NJ26 7-6 

2N3859 THC3859 3-6 BAA 7-26 2N3967A THJ3967A 3-24 NJ26 7-26 

2N3859 3-31 FEE 7-9 TMPF3967A 3-54 NJ26 7-17 

2N3859A THC3859A 3-6 BAA 7-26 TP3967A 3-45 NJ26 7-11 
2N3859A 3-31 FEE 7-9 2N3967A 3-58 NJ26 7-6 

2N3860 THC3860 3-6 BAA 7-26 2N3968 THJ3968 3-24 NJ26 7-26 

2N3860 3-31 FEE 7-9 TMPF3968 3-94 NJ26 7-17 

2N3867 THC3867 3-23 FAA 7-26 TP3968 3-45 NJ26 7-11 
2N3868 THC3868 3-23 FAA 7-26 2N3968 3-58 NJ26 7-6 

2N3877 THC3877 3-6 BAA 7-26 2N3968A THJ3968A 3-24 NJ26 7-26 

2N3877 3-31 FEE 7-9 TMPF3968A 3-54 NJ26 7-17 

2N3877A THC3877A 3-6 BAA 7-26 TP3968A 3-45 NJ26 7-11 
2N3877A 3-31 FEE 7-9 2N3968A 3-58 NJ26 7-6 


Device 
Type 


2N3969 


2N3969A 


2N3970 


2N3971 


2N3972 


2N3974 
2N3976 


2N3993 


2N3994 


2N4013 
2N4014 


2N4030 
2N4031 
2N4032 
2N4033 
2N4036 
2N4037 
2N4047 
2N4058 


2N4059 
2N4060 
2N4061 


2N4062 


Sprague 
Type 


THJ3969 
TMPF3969 
TP3969 
2N3969 
THJ3969A 


TMPF3969A 


TP3969A 
2N3969A 
THJ3970 
TMPF3970 
TP3970 
2N3970 
THJ3971 
TMPF3971 
TP3971 
2N3971 
THJ3972 
TMPF3972 
TP3972 
2N3972 
THC3974 
2N3974 
THC3976 
2N3976 
THJ3993 
TMPF3993 
TP3993 
2N3993 
THJ3994 
TMPF3994 
TP3994 
2N3994 
THC4013 
TP4013 
THC4014 
TP4014 
THC4030 
THC4031 
THC4032 
THC4033 
THC4036 
THC4037 
THC4047 
THC4058 
2N4058 
THC4059 
2N4059 
THC4060 


Ratings 
(Page) 


3-24 
3-54 
3-45 
3-58 
3-24 
3-54 
3-45 
3-58 
3-24 
3-94 


3-94 
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Sprague Package Device Sprague Ratings Sprague Package 
Process (Page) Type Type (Page) Process (Page) 
NJ16 7-26 TMPF4091 3-54 NJ132 7-17 
NJ16 7-17 TP4091 3-45 NJ132 7-11 
NJ16 7-11 2N4091 3-60 NJ132 7-2 
NJ16 7-6 2N4092 THJ4092 3-24 NJ132 7-26 
NJ16 7-26 TMPF4092 3-54 NJ132 7-17 
NJ16 7-17 TP4092 3-45 NJ132 7-11 
NJ16 7-11 2N4092 3-60 NJ132 7-2 
NJ16 7-6 2N4093 THJ4093 3-24 NJ132 7-26 
NJ132 7-26 TMPF4093 3-54 NJ132 7-17 
NJ132 7-17 TP4093 3-45 NJ132 7-11 
NJ132 7-11 2N4093 3-60 NJ132 7-2 
NJ132 7-2 2N4117 THJ4117 3-24 NJO1 7-26 
NJ132 7-26 TMPF4117 3-54 NJO1 7-17 
NJ132 7-17 TP4117 3-45 NJO1 7-11 
NJ132 7-11 2N4117 3-59 NJO1 7-6 
NJ132 7-2 2N4117A 2N4117A 3-59 NJO1 7-6 
NJ132 7-26 2N4118 THJ4118 3-24 NJO1 7-26 
NJ132 7-17 TMPF4118 3-54 NJO1 7-17 
NJ132 7-11 TP4118 3-45 NJO1 7-11 
NJ132 7-2 2N4118 3-59 NJO1 7-6 
BBC 7-26 2N4118A 2N4118A 3-59 NJO1 7-6 
JGA 7-9 2N4119 THJ4119 3-24 NJO1 7-26 
BBC 7-26 TMPF4119 3-54 NJO1 7-17 
JGA 7-9 TP4119 3-45 NJO1 7-11 
PJ99 7-26 2N4119 3-59 NJO1 7-6 
PJ99 7-1/ 2N4119A 2N4119A 3-59 NJO1 7-6 
PJ99 7-11 2N4121 THC4121 3-17 BIB 7-26 
PJ99 7-6 2N4121 3-40 BIB 7-8 
PJ99 7-26 2N4122 THC4122 3-17 BIB 7-26 
PJ99 7-17 2N4122 3-40 BIB 7-8 
PJ99 7-11 2N4123 THC4123 3-6 BAA 7-26 
PJ99 7-6 2N4123 3-32 FEE 7-8 
BHB 7-26 2N4124 THC4124 3-6 BAA 7-26 
BHB 7-8 TMPT4124 3-51 FEE 7-16 
BHB 7-26 2N4124 3-32 FEE 7-8 
BHB 7-8 2N4125 THC4125 3-17 BXE 7-26 
DJC 7-26 TMPT4125 3-53 BXE 7-16 
DJC 7-26 2N4125 3-40 BXE 7-8 
DJC 7-26 2N4126 THC4126 3-17 BXE 7-26 
DJC 7-26 TMPT4126 3-53 BXE 7-16 
DJC 7-26 2N4126 3-40 BXE 7-8 
DJC 7-26 2N4140 THC4140 3-6 DCA 7-26 
BHB 7-26 2N4140 3-32 DCA 7-8 
BXE 7-26 2N4141 THC4141 3-6 DCA 7-26 
BXE 7-9 2N4141 3-32 DCA 7-8 
BXE 7-26 2N4142 THC4142 3-17 BJB 7-26 
BXE 7-9 2N4142 3-40 BJB 7-8 
BDA 7-26 2N4143 THC4143 3-17 BJB 7-26 
JFA 7-9 2N4143 3-40 BJB 7-8 
BXE 7-26 2N4220 THJ4220 3-24 NJ16 7-26 
BXE 7-9 TMPF4220 3-54 NJ16 7-17 
BXE 7-26 TP4220 3-45 NJ16 7-11 
BXE 7-9 2N4220 3-58 NJ32 7-6 
7-2 3-58 7-6 


ALPHANUMERIC INDEX 


Device Sprague Ratings Sprague Package Device Sprague Ratings Sprague Package 

Type Type (Page) Process (Page) Type Type (Page) Process (Page) 

2N4221 THJ4221 3-24 NJ32 7-26 TMPF4338 3-54 NJ16 7-17 

TMPF4221 3-94 NJ32 7-1/7 TP4338 3-45 NJ16 7-11 
TP4221 3-45 NJ32 7-11 2N4338 3-58 NJ16 7-2 

2N4221 3-58 NJ32 7-6 2N4339 THJ4339 3-24 NJ16 7-26 

2N4221A QN4221A 3-58 NJ32 7-6 TMPF4339 3-54 NJ16 7-17 

2N4222 THJ4222 3-24 NJ32 7-26 TP4339 3-45 NJ16 7-11 
TMPF4222 3-54 NJ32 7-17 2N4339 3-58 NJ16 7-2 

TP4222 3-45 NJ32 7-11 2N4340 THJ4340 3-24 NJ16 7-26 

2N4222 3-58 NJ32 7-6 TMPF4340 3-54 NJ16 7-17 

2N4222A 2N4222A 3-58 NJ32 7-6 TP4340 3-45 NJ16 7-11 
2N4223 THJ4223 3-24 NJ32 7-26 2N4340 3-58 NJ16 7-2 

TMPF4223 3-94 NJ32 7-17 2N4341 THJ4341 3-24 NJ16 7-26 

TP4223 3-45 NJ32 7-11 TMPF4341 3-54 NJ16 7-17 

2N4223 3-60 NJ32 7-6 TP4341 3-45 NJ16 7-11 
2N4224 THJ4224 3-24 NJ32 7-26 2N4341 3-58 NJ16 7-2 

TMPF4224 3-54 NJ32 (-17 2N4354 THC4354 3-17 DJC 7-26 
TP4224 3-45 NJ32 7-11 TP4354 3-40 DJC 7-8 

2N4224 3-60 NJ32 7-6 TPQ4354 9-9 DJC 7-24 

2N4248 THC4248 3-17 BXE 7-26 2N4355 THC4355 3-17 DJC 7-26 
2N4249 THC4249 3-17 BXE 7-26 TP4395 3-40 DJC 7-8 

2N4249 3-40 BXE 7-8 2N4356 THC4356 3-17 DJC 7-26 
2N4250 THC4250 3-17 BXE 7-26 TP4356 3-40 DJC 7-8 

2N4250 3-40 BXE 7-8 2N4381 THJ4381 3-28 PJ32 7-26 

2N4250A THC4250A 3-17 BXE 7-26 TMPF4381 3-57 PJ32 7-17 

2N4250A 3-40 BXE 7-8 TP4381 3-49 PJ32 7-11 
2N4252 THC4252 3-6 DLA 7-26 2N4381 3-62 PJ32 7-2 

2N4286 THC4286 3-6 BAA 7-26 2N4384 THC4384 3-6 BBC 7-26 
2N4286 3-32 FEE 7-9 TP4384 3-32 JGA 7-8 

2N4287 THC4287 3-6 BAA 7-26 2N4386 THC4386 3-6 BBC 7-26 
2N4287 3-32 FEE 7-9 TP4386 3-32 JGA 7-8 

2N4288 THC4288 3-17 BXE 7-26 2N4391 THJ4391 3-24 NJ132 7-26 

2N4288 3-40 BXE 7-9 TMPF4391 3-54 NJ132 7-17 

2N4289 THC4289 3-17 BXE 7-26 TP4391 3-45 NJ132 7-11 
2N4289 3-40 BXE 7-9 2N4391 3-60 NJ132 7-2 

2N4290 THC4290 3-17 BDA 7-26 2N4392 THJ4392 3-24 NJ132 7-26 

2N4290 3-40 JFA 7-9 TMPF4392 3-54 NJ132 7-17 

2N4291 THC4291 3-17 BDA 7-26 TP4392 3-45 NJ132 7-11 
2N4291 3-40 JFA 7-9 2N4392 3-60 NJ132 7-2 

2N4292 THC4292 3-6 DMA 7-26 2N4393 THJ4393 3-24 NJ132 7-26 

2N4292 3-32 DMA 7-8 TMPF4393 3-94 NJ132 7-17 

2N4293 THC4293 3-6 DMA 7-26 TP4393 3-45 NJ132 7-11 
2N4293 3-32 DMA 7-8 2N4393 3-60 NJ132 7-2 

2N4302 THJ4302 3-24 NJ26 7-26 2N4400 THC4400 3-6 DCA 7-26 
TMPF4302 3-54 NJ26 7-17 2N4400 3-32 DCA 7-8 

TP4302 3-45 NJ26 7-11 2N4401 THC4401 3-6 DCA 7-26 

2N4303 THJ4303 3-24 NJ26 7-26 TMPT4401 3-51 DCA 7-16 
TMPF4303 3-94 NJ26 7-17 2N4401 3-32 DCA 7-8 

TP4303 3-45 NJ26 7-11 2N4402 THC4402 3-17 DDA 7-26 

2N4304 THJ4304 3-24 NJ26 7-26 TMPT4402 3-53 DDA 7-16 
TMPF4304 3-54 NJ26 7-17 2N4402 3-40 DDA 7-8 

TP4304 3-45 NJ26 7-11 2N4403 THC4403 3-17 DDA 7-26 

2N4314 THC4314 3-17 DJC 7-26 TMPT4403 3-53 DDA 7-16 
TP4314 3-40 DJC 7-8 2N4403 3-40 DDA 7-8 

2N4338 THJ4338 3-24 NJ16 7-26 2N4409 THC4409 3-6 BAA 7-26 


2—10 


Device 
Type 


2N4410 


2N4413 


2N4415 


2N4416 


2N4416A 


2N4424 


2N4856 


2N4856A 


2N4857 


2N4857A 


2N4858 


2N4858A 


2N4859 


2N4859A 


2N4860 


2N4860A 


Sprague 
Type 


2N4409 
THC4410 
2N4410 
THC4413 
TP4413 
THC4415 
TP4415 
THJ4416 
TMPF4416 
TP4416 
2N4416 
THJ4416A 
TMPF4416A 
TP4416A 
2N4416A 
THC4424 
2N4424 
THJ4856 
TMPF4856 
TP4856 
2N4856 
THJ4856A 
TMPF4856A 
TP4856A 
2N4856A 
THJ4857 
TMPF4857 
TP4857 
2N4857 
THJ4857A 
TMPF4857A 
TP4857A 
2N4857A 
THJ4858 
TMPF4858 
TP4858 
2N4858 
THJ4858A 
TMPF4858A 
TP4858A 
2N4858A 
THJ4859 
TMPF4859 
TP4859 
2N4859 
THJ4859A 
TMPF4859A 
TP4859A 
2N4859A 
THJ4860 
TMPF4860 
TP4860 
2N4860 
THJ4860A 


Ratings 
(Page) 
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Sprague Package 
(Page) 


Process 


Device 
Type 


2N4861 


2N4861A 


2N4867 


2N4868 


2N4869 


2N4916 
2N4917 


2N4924 
2N4926 


2N4927 
2N4944 
2N4945 
2N4946 
2N4951 
2N4952 
2N4953 
2N4954 
2N4964 
2N4965 
2N4966 
2N4967 
2N4968 


2N4969 


o—11 


Sprague 
Type 


TMPF4860A 
TP4860A 
2N4860A 
THJ4861 
TMPF4861 
TP4861 
2N4861 
THJ4861A 
TMPF4861A 
TP4861A 
2N4861A 
THJ4867 
TMPF4867 
TP4867 
THJ4868 
TMPF4868 
TP4868 
THJ4869 
TMPF4869 
TP4869 
THC4916 
2N4916 
THC4917 
2N4917 
THC4924 
THC4926 
TP4926 
THC4927 
TP4927 
THC4944 
2N4944 
THC4945 
2N4945 
THC4946 
2N4946 
THC4951 
2N4951 
THC4952 
2N4952 
THC4953 
2N4953 
THC4954 
2N4954 
THC4964 
2N4964 
THC4965 
2N4965 
THC4966 
2N4966 
THC4967 
2N4967 
THC4968 
2N4968 
THC4969 
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Ratings 
(Page) 


3-59 
3-46 
3-60 
3-25 
3-90 
3-46 
3-60 
3-25 
3-59 
3-46 
3-60 
3-25 
3-55 
3-46 
3-25 
3-99 
3-46 
J-20 
3-55 
3-46 
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Sprague Package 


Process (Page) 
NJ132 7-17 
NJ132 7-11 
NJ132 7-2 
NJ132 7-26 
NJ132 7-17 
NJ132 7-11 
NJ132 7-2 
NJ132 7-26 
NJ132 7-17 
NJ132 7-11 
NJ132 7-2 
NJ16 7-26 
NJ16 7-17 
NJ16 7-11 
NJ16 7-26 
NJ16 7-17 
NJ16 7-11 
NJ16 7-26 
NJ16 7-17 
NJ16 7-11 
BIB 7-26 
BIB 7-8 
BIB 7-26 
BIB 7-8 
AJA 7-26 
DVA 7-26 
BLA 7-8 
DVA 7-26 
BLA 7-8 
DCA 7-26 
DCA 7-8 
DCA 7-26 
DCA 7-8 
DCA 7-26 
DCA 7-8 
DCA 7-26 
DCA 7-9 
DCA 7-26 
DCA 7-9 
DCA 7-26 
DCA 7-9 
DCA 7-26 
DCA 7-9 
BXE 7-26 
BXE 7-8 
BXE 7-26 
BXE 7-8 
BAA 7-26 
FEE 7-8 
BAA 7-26 
FEE 7-8 
BAA 7-26 
FEE 7-8 
BBC 7-26 


ALPHANUMERIC INDEX 


Device Sprague Ratings Sprague Package Device Sprague Ratings Sprague Package 
Type Type (Page) Process (Page) Type Type (Page) Process (Page) 
2N4969 3-32 JGA 7-8 TMPF5103 3-95 NJ26 7-17 
2N4970 THC4970 3-/ BBC 7-26 TP5103 3-46 NJ26 7-11 
2N4970 3-32 JGA 7-8 2N5103 3-58 NJ26 7-6 
2N4971 THC4971 3-17 BDA 7-26 2N5104 THJ5104 3-25 NJ26 7-26 
2N4971 3-40 JFA 7-8 TMPF5104 3-55 NJ26 7-17 
2N4972 THC4972 3-17 BDA 7-26 TP5104 3-46 NJ26 7-11 
2N4972 3-40 JFA 7-8 2N5104 3-58 NJ26 7-6 
2N5018 THJ5018 3-28 PJ99 7-26 2N5105 THJ5105 3-25 NJ26 7-26 
TMPF5018 3-57 PJ99 7-17 TMPF5105 3-55 NJ26 7-17 
TP5018 3-49 PJ99 7-11 TP5105 3-46 NJ26 7-11 
2N5018 3-62 PJ99 7-2 2N5105 3-58 NJ26 7-6 
2N5019 THJ5019 3-28 PJ99 7-26 2N5114 THJ5114 3-28 PJ99 7-26 
TMPF5019 3-5/7 PJ99 7-17 TMPF5114 3-5/7 PJ99 7-17 
TP5019 3-49 PJ99 7-11 TP5114 3-49 PJ99 7-11 
2N5019 3-62 PJ99 7-2 2N5114 3-62 PJ99 7-2 
2N5020 THJ5020 3-28 PJs2 7-26 2N5115 THJ5115 3-28 PJ99 7-26 
TMPF5020 3-5/7 Pus2 7-17 TMPF5115 3-5/7 PJ99 7-17 
TP5020 3-49 Pusz 7-11 TP5115 3-49 PJ99 7-11 
2N5020 3-62 P32 7-2 2N5115 3-62 PJ99 7-2 
2N5021 THJ5021 3-28 PUS2 7-26 2N5116 THJ5116 3-28 PJ99 7-26 
TMPF5021 3-57 PJ32 7-17 TMPF5116 3-5/7 PJ99 7-17 
TP5021 3-49 PJ32 7-11 TPS116 3-49 PJ99 7-11 
2N5021 3-62 Puo2 7-2 2N5116 3-62 PJ99 7-2 
2N5033 THJ5033 3-28 Poe 7-26 2N5127 THC5127 3-/ FFB 7-26 
TMPF5033 3-57 PJo2 7-17 TP5127 3-32 FFB 7-8 
TP5033 3-49 PJ32 7-11 2N5128 THC5128 3-7 BBC 7-26 
2N5045 THJ5045 3-25 NJ35D 7-26 2N5128 3-32 JGA 7-8 
2N5045 3-61 NJ35D 7-5 2N5129 THC5129 3-7 BBC 7-26 
2N5046 THJ5046 3-25 NJ35D 7-26 2N5129 3-32 JGA 7-8 
2N5046 3-61 NJ35D 7-5 2N5130 THC5130 3—/ DMA 7-26 
2N5047 THJ5047 3-25 NJ35D 7-26 2N5130 3-32 DMA 7-8 
2N5047 3-61 NJ35D 7-5 2N5131 THC5131 3-/ BAA 7-26 
2N5058 THC5058 3-/ BLA 7-26 TP8131 3-33 FEE 7-8 
TP5058 3-32 BLA 7-8 2N5132 THC5132 3—/ BAA 7-26 
2N5059 THC5059 3-/ BLA 7-26 TP51382 3-33 FEE 7-8 
TP5059 3-32 BLA 7-8 2N5133 THC5133 3-/ BAA 7-26 
2N5069 THC5069 3-15 FBB 7-26 TP5133 3-33 FEE 7-8 
2N5078 THJ5078 3-25 NJ26 7-26 2N5135 THC5135 3-7 DAC 7-26 
TMPF5078 3-55 NJ26 7-17 2N5135 3-33 JLA 7-8 
TP5078 3-46 NJ26 7-11 2N5136 THC5136 3—/ DAC 7-26 
2N5078 3-60 NJ26 7-6 2N5136 3-33 JLA 7-8 
2N5086 THC5086 3-17 BXE 7-26 2N5137 THC5137 3-/ DAC 7-26 
TMPT5086 3-53 BXE 7-16 TP5137 3-33 JLA 7-8 
2N5086 3-40 BXE 7-8 2N5138 THC5138 3-17 BXE 7-26 
2N5087 THC5087 3-17 BXE 7-26 TPS138 3-41 BXE 7-8 
TMPT5087 3-53 BXE 7-16 2N5139 THC5139 3-17 BIB 7-26 
2N5087 3-41 BXE 7-8 TP5139 3-41 BIB 7-8 
2N5088 THC5088 3-/ FEE 7-26 2N5142 THC5142 3-17 BDA 7-26 
TMPT5088 3-51 FEE 7-16 2N5142 3-41 JFA 7-8 
2N5088 3-32 FEE 7-8 2N5163 THJ5163 3-25 NJ26 7-26 
2N5089 THC5089 3-/ FEE 7-26 TMPF5163 3-55 NJ26 7-17 
TMPT5089 3-51 FEE 7-16 TP5163 3-46 NJ26 7-11 
2N5089 3-32 FEE 7-8 2N5172 THC5172 3-/ BBC 7-26 
2N5103 THJ5103 3-25 NJ26 7-2 


6 2N5172 3-33 JGA i-9 
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Device 
Type 


2N5174 
2N5189 
2N5190 
2N5191 
2N5192 
2N5193 
2N5194 
2N5195 
2N5196 
2N5197 
2N5198 
2N5199 
2N5209 
2N5210 
2N5219 
2N5220 
ON5221 
2N5223 
2N5225 
2N5226 
2N5227 
2N5232 
2N5232A 


2N5245 


2N5246 


2N5247 


2N5248 


2N5249 
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Type 


THC5174 
2N5174 
THC5189 
TP5189 
THC5190 
THC5191 
THC5192 
THC5193 
THC5194 
THC5195 
THJ5196 
2N5196 
THJ5197 
2N5197 
THJ5198 
2N5198 
THJ5199 
2N5199 
THC5209 
2N5209 
THC5210 
2N5210 
THC5S219 
2N5219 
THC5220 
2N5220 
THCS221 
2N5221 
THC5223 
2N5223 
THCS225 
2N5225 
THCS226 
2N5226 
THOS227 
2N5227 
THC5232 
2N5232 
THC5232A 
2N5232A 
THJ5245 
TMPF5245 
TP5245 
THJ5246 
TMPF5246 
TP5246 
THJ5247 
TMPF5247 
TP5247 
THJ5248 
TMPF5248 
2N5248 
THC5249 
2N5249 
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Device 
Type 


2N5249A 
2N5305 
2N5306 
2N5307 
2N5308 
2N5310 


2N5333 
2N5354 


2N5359 


2N5356 


2N5358 


2N5359 


2N5360 


2N5361 


2N5362 


2N5363 


2N5364 


2N5365 


2N5366 


2N5367 


2N5368 
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Sprague 
Type 


THCS249A 
2N5249A 
THC5305 
2N5305 
THCS306 
2N5306 
THC5307 
2N5307 
THC5308 
2N5308 
THC5310 
2N5310 
THC5333 
THC5354 
2N5354 
THC5355 
2N5355 
THC5356 
2N5356 
THJ5358 
TMPF5358 
TP5358 
2N5358 
THJ5359 
TMPF5359 
TP5359 
2N5359 
THJ5360 
TMPF5360 
TP5360 
2N5360 
THJ5361 
TMPF5361 
TP5361 
2N5361 
THJ5362 
TMPF5362 
TP5362 
2N5362 
THJ5363 
TMPF5363 
TP5363 
2N5363 
THJ5364 
TMPF5364 
TP5364 
2N5364 
THC5365 
2N5365 
THCS366 
2N5366 
THC5367 
2N5367 
THC5368 
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Sprague Package 


Process 


(Page) 


7-26 
7-9 
7-26 
/-9 
7-26 
7-9 
7-26 
{-9 
/-26 
7-9 
7-26 
f-9 
7-26 
1-26 
(-9 
7-26 
i-9 
7-26 
7-9 
7-26 
{-1/ 
7-11 
7-6 
7-26 
{-17 
f-11 
1-6 
(-26 
{-17 
7-11 
7-6 
7-26 
f-1/ 
11 
eo 
7-26 
7-17 
7-11 
7-6 
{-26 
7-17 
7-11 
7-6 
f-26 
f-1/ 
f=11 
7-6 
7-26 
1-9 
7-26 
i 
7-26 
lia: 
7-26 
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Device Sprague Ratings Sprague Package Device Sprague Ratings Sprague Package 

Type Type (Page) Process (Page) Type Type (Page) Process (Page) 
TP5368 3-33 DCA 7-8 2N5433 THJ5433 3-25 NJ903 7-26 

2N5369 THC5369 3-8 DCA 7-26 2N5433 3-60 NJ903 7-4 
TP5369 3-33 DCA 7-8 2N5434 THJ5434 3-25 NJ903 7-26 

2N5370 THC5370 3-8 DCA 7-26 2N5434 3-60 NJ903 7-4 
TP5370 3-33 DCA 7-8 2N5447 THC5447 3-18 BDA 7-26 

2N5371 THC5371 3-8 DCA 7-26 TP5447 3-41 JFA 7-8 
TP5371 3-33 DCA 7-8 2N5448 THC5448 3-18 BDA 7-26 

2N5372 THC5372 3-18 BDA 7-26 TP5448 3-41 JFA 7-8 
TPas/2 3-41 JFA 7-8 2N5449 THC5449 3-8 BBC 7-26 

2N5373 THC5373 3-18 BDA 7-26 TP5449 3-33 JGA 7-8 
TP53ls 3-41 JFA 7-8 2N5450 THC5450 3-8 BBC 7-26 

2N5374 THC5374 3-18 BDA 7-26 TP5450 3-33 JGA 7-8 
TP5374 3-41 JFA 7-8 2N5451 THC5451 3-8 BBC 7-26 

2N5375 THC5375 3-18 BDA 7-26 TP5451 3-33 JGA 7-8 
TP5375 3-41 JFA 7-8 2N5457 THJ5457 3-25 NJ32 7-26 
2N5376 THC5376 3-8 BBC 7-26 TMPF5457 3-55 NJ32 7-17 
TP5376 3-33 JGA 7-8 2N5457 3-46 NJ32 7-11 
2N5377 THC5377 3-8 BBC 7-26 2N5458 THJ5458 3-25 NJ32 7-26 
TP5377 3-33 JGA 7-8 TMPF5458 3-55 NJ32 7-17 
2N5378 THC5378 3-18 BDA 7-26 2N5458 3-46 NJ32 7-11 
TP5378 3-41 JFA 7-8 2N5459 THJ5459 3-26 NJ32 7-26 
2N5379 THC5379 3-18 BDA 7-26 TMPF5459 3-55 NJ32 7-17 
TP5379 3-41 JFA 7-8 2N5459 3-46 NJ32 7-11 
2N5380 THC5380 3-8 FFB 7-26 2N5460 THJ5460 3-28 PJ32 7-26 
TP5380 3-33 FFB 7-8 TMPF5460 3-5/7 PJ32 7-17 
2N5381 THC5381 3-8 FFB 7-26 2N5460 3-49 Pus2 7-11 
TP5381 3-33 FFB 7-8 2N5461 THJ5461 3-28 PJ32 7-26 
2N5382 THC5382 3-18 BIB 7-26 TMPF5461 3-9/7 PJ32 7-17 
TP5382 3-41 BIB 7-8 2N5461 3-49 Pudge 7-11 
2N5383 THC5383 3-18 BIB 7-26 2N5462 THJ5462 3-28 Pese 7-26 
TP5383 3-41 BIB 7-8 TMPF5462 3-5/7 PJ32 7-17 
2N5397 THJ5397 3-25 NJ26L 7-26 2N5462 3-49 PJ32 7-11 
TMPF5397 3-55 NJ26L 7-17 2N5484 THJ5484 3-26 NJ26 7-26 
TP5397 3-46 NJ26L 7-11 TMPF5484 3-55 NJ26 7-17 
2N5397 3-60 NJ26L 7-6 2N5484 3-46 NJ26 7-11 
2N5398 THJ5398 3-25 NJ26L 7-26 2N5485 THJ5485 3-26 NJ26 7-26 
TMPF5398 3-55 NJ26L 7-17 TMPF5485 3-55 NJ26 7-17 
TP5398 3-46 NJ26L 7-11 2N5485 3-46 NJ26 7-11 
2N5398 3-60 NJ26L 7-6 2N5486 THJ5486 3-26 NJ26 7-26 
2N5400 THC5400 3-18 BCA 7-26 TMPF5486 3-55 NJ26 7-17 
2N5400 3-41 VHB 7-8 2N5486 3-46 NJ26 7-11 
TPQ5400 5-9 VHB 7-24 2N5545 THJ5545 3-26 NJ35D 7-26 

2N5401 THC5401 3-18 BCA 7-26 2N5545 3-61 NJ35D 7-5 
TMPT5401 3-93 BCA 7-16 2N5546 THJ5546 3-26 NJ35D 7-26 

2N5401 3-41 VHB 7-8 2N5546 3-61 NJ35D 1-9 
TPQ5401 5-9 VHB 7-24 2N5547 THJ5547 3-26 NJ35D 7-26 

2N5418 THC5418 3-8 BBC 7-26 2N5547 3-61 NJ35D 7-9 
2N5418 3-33 JGA 7-9 2N5550 THC5550 3-8 VXA 7-26 
2N5419 THC5419 3-8 BBC 7-26 TMPT5550 3-51 VXA 7-16 

2N5419 3-33 JGA 7-9 2N5550 3-33 VXA 7-8 
2N5420 THC5420 3-8 BBC 7-26 TPQ5550 3-9 VXA 7-24 
2N5420 3-33 JGA 7-9 2N5551 THC5551 3-8 VXA 7-26 
2N5432 THJ5432 3-25 NJ903 7-26 TMPT5551 3-51 VXA 7-16 

2N5432 3-60 NJ903 7-4 2N5551 3-33 VXA 7-8 
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Type 


2N5555 


2N5556 


2N5557 


2N5558 


2N5561 
2N5562 
2N5563 
2N5638 


2N5639 


2N5640 


2N5653 


2N5654 


2N5655 
2N5656 
2N5668 


2N5669 


2N5670 


2N5770 
2N5772 
2N5810 
2N5811 


2N5812 


Sprague 
Type 


TPQ5551 
THJ5555 
TMPF5555 
2N5955 
THJ5556 
TMPF5556 
TP5556 
2N5556 
THJ5557 
TMPF5557 
TP5557 
2N5557 
THJ5558 
TMPF5558 
TP5558 
2N5558 
2N5561 
2N5562 
2N5563 
THJ5638 
TMPF5638 
2N5638 
THJ5639 
TMPF5639 
2N5639 
THJ5640 
TMPF5640 
2N5640 
THJ5653 
TMPF5653 
2N5653 
THJ5654 
TMPF5654 
2N5654 
THC5655 
THCS656 
THJ5668 
TMPF5668 
TP5668 
THJ5669 
TMPF5669 
TP5669 
THJ5670 
TMPF5670 
TP5670 
THC5770 
2N5770 
THCS772 
2N5772 
THC5810 
TP5810 
THCS811 
TP5811 
THC5812 
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(Page) 
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Process 


(Page) 


7-24 
7-26 
{-17 
i-11 
7-26 
{-17 
f-11 
1-6 

7-26 
-1/ 


Device 


Type 


2N5813 
2N5814 
2N5815 
2N5816 
2N5817 
2N5818 
2N5819 
2N5820 
2N5821 
2N5822 
2N5823 
2N5824 
2N5825 
2N5826 
2N5827 
2N5828 
2N5830 
2N5831 
2N5832 
2N5855 
2N5856 
2N585/7 
2N5858 
2N5911 
2N5912 


2N5949 
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Sprague 
Type 


TP5812 
THC5813 
TP5813 
THC5814 
TP5814 
THC5815 
TP5815 
THC5816 
TP5816 
THC5817 
TP5817 
THC5818 
TP5818 
THC5819 
TP5819 
THC5820 
TP5820 
THC5821 
TP5821 
THC5822 
TP5822 
THC5823 
TP5823 
THC5824 
TP5824 
THC5825 
TP5825 
THC5826 
TP5826 
THCS827 
TP5827 
THC5828 
TP5828 
THC5830 
2N5830 
THC5831 
2N5831 
THC5832 
2N5832 
THC5855 
TP5855 
THC5856 
TP5856 
THC5857 
TP5857 
THC5858 
TP5858 
THJ5911 
2N5911 
THJ5912 
2N5912 
THJ5949 
TMPF5949 
TP5949 
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Device 
Type 


2N5950 


2N5951 


2N5952 


2N5953 


2N5961 
2N5962 
2N5998 
2N5999 
2N6008 
2N6009 
2N6034 
2N6035 
2N6036 
2N6037 
2N6038 
2N6039 
2N6076 
2N6222 
2N6224 
2N6303 
2N6315 
2N6316 
2N6317 


2N6318 
2N6426 


2N6427 


2N6428 


2N6429 


Sprague 


Type 


THJ5950 
TMPF5950 
TP5950 
THJ5951 
TMPF5951 
TPS9a1 
THJ5952 
TMPF5952 
TP5952 
THJ5953 
TMPF5953 
TP5953 
THC5961 
TP5961 
THC5962 
TP5962 
THC5998 
2N5998 
THC5999 
2N5999 
THC6008 
2N6008 
THC6009 
2N6009 
THC6034 
THC6035 
THC6036 
THC6037 
THC6038 
THC6039 
THC6076 
2N6076 
THC6222 
TP6222 
THC6224 
TP6224 
THC6303 
THC6315 
THC6316 
THC6317 
THC6318 
THC6426 
2N6426 
TPQ6426 
THC6427 
TMPT6427 
2N6427 
TPQ6427 
THC6428 
TMPT6428 
2N6428 
THC6429 
TMPT6429 
2N6429 
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Device 
Type 


2N6449 


2N6450 


2N6451 


2N6452 


2N6453 


2N6454 


2N6714 
BAR18 
BAS16 
BAS19 
BAS21 
BAV70 
BAV74 
BAV99 
BAW5S6 
BC107 
BC107A 
BC107B 
BC108 
BC108A 
BC108B 
BC108C 
BC109 
BC109B 
BC109C 
BC167 


BC167A 
BC167B 
BC168 

BC168A 
BC168B 


BC168C 
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Sprague 
Type 


THJ6449 
TP6449 
2N6449 
THJ6450 
TP6450 
2N6450 
THJ6451 
TMPF6451 
TP6451 
2N6451 
THJ6452 
TMPF6452 
TP6452 
2N6452 
THJ6453 
TMPF6453 
TP6453 
2N6453 
THJ6454 
TMPF6454 
TP6454 
2N6454 
THC6714 
BAR18 
BAS16 
BAS19 
BAS21 
BAV70 
BAV74 
BAV99 
BAW56 
THBC107 
THBC107A 
THBC107B 
THBC108 
THBC108A 
THBC108B 
THBC108C 
THBC109 
THBC109B 
THBC109C 
THBC167 
BC167 
THBC167A 
BC167A 
THBC167B 
BC167B 
THBC168 
BC168 
THBC168A 
BC168A 
THBC168B 
BC168B 
THBC168C 
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3-26 


Sprague 
Process 


Package 
(Page) 


7-26 
/-11 
7-3 

7-26 
7-11 
-3 

7-26 
7-17 
/-11 
7-6 

7-26 
7-17 
7-11 
7-6 

7-26 
7-17 
7-11 
7-6 

7-26 
f-17 
7-11 
7-6 

7-26 
7-18 
7-18 
7-18 
7-18 
7-19 
7-19 
7-20 
7-21 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
1-26 
7-26 
1-26 
7-26 
7-8 

7-26 
7-8 

1-26 
1-8 

7-26 
7-8 

7-26 
7-8 

1-26 
7-8 

7-26 


ALPHANUMERIC INDEX 


Device Sprague Ratings Sprague Package Device Sprague Ratings Sprague Package 

Type Type (Page) Process (Page) Type Type (Page) Process (Page) 
BC168C 3-38 JGA 7-8 BC214LA 3-44 JFA 7-8 

BC169 THBC169 3-13 BBC 7-26 BC214B THBC214B 3-21 BDA 7-26 
BC169 3-38 JGA 7-8 BC214LB 3-44 JFA 7-8 

BC169B THBC169B 3-13 BBC 7-26 BC214C THBC214C 3-21 BDA 7-26 
BC169B 3-38 JGA 7-8 BC214LC 3-44 JFA 7-8 

BC169C THBC169C 3-13 BBC 7-26 BC237 THBC237 3-13 BBC 7-26 
BC169C 3-38 JGA 7-8 BC237A THBC237A 3-13 BBC 7-26 

BC177 THBC177 3-21 BDA 7-26 BC237B THBC237B 3-13 BBC 7-26 
BC177A THBC177A 3-21 BDA 7-26 BC238 THBC238 3-13 BBC 7-26 
BC177B THBC177B 3-21 BDA 7-26 BC238A THBC238A 3-13 BBC 7-26 
BC178 THBC1 78 3-21 BDA 7-26 BC238B THBC238B 3-13 BBC 7-26 
BC178A THBC178A 3-21 BDA 7-26 BC238C THBC238C 3-13 BBC 7-26 
BC178B THBC178B 3-21 BDA 7-26 BC239 THBC239 3-13 BBC 7-26 
BC178C THBC178C 3-21 BDA 7-26 BC239B THBC239B 3-13 BBC 7-26 
BC179 THBC179 3-21 BDA 7-26 BC239C THBC239C 3-13 BBC 7-26 
BC179B THBC179B 3-21 BDA 7-26 BC257 THBC257 3-21 BDA 7-26 
BC179C THBC179C 3-21 BDA 7-26 BC257 3-44 JFA 7-8 
BC182 THBC182 3-13 BBC 7-26 BC257A THBC257A 3-21 BDA 7-26 
BC182L 3-38 JGA 7-8 BC257A 3-44 JFA 7-8 

BC182A THBC182A 3-13 BBC 7-26 BC257B THBC257B 3-21 BDA 7-26 
BC182LA 3-38 JGA 7-8 BC257B 3-44 JFA 7-8 

BC182B THBC182B 3-13 BBC 7-26 BC258 THBC258 3-21 BDA 7-26 
BC182LB 3-38 JGA 7-8 BC258 3-44 JFA 7-8 

BC183 THBC183 3-13 BBC 7-26 BC258A THBC258A 3-21 BDA 7-26 
BC183L 3-38 JGA 7-8 BC258A 3-44 JFA 7-8 

BC183A THBC183A 3-13 BBC 7-26 BC258B THBC258B 3-21 BDA 7-26 
BC183LA 3-38 JGA 7-8 BC258B 3-44 JFA 7-8 

BC183B THBC183B 3-13 BBC 7-26 BC258C THBC258C 3-21 BDA 7-26 
BC183LB 3-38 JGA 7-8 BC258C 3-44 JFA 7-8 

BC183C THBC183C 3-13 BBC 7-26 BC259 THBC259 3-21 BDA 7-26 
BC183LC 3-38 JGA 7-8 BC259 3-44 JFA 7-8 

BC184 THBC184 3-13 BBC 7-26 BC259B THBC259B 3-21 BDA 7-26 
BC184L 3-38 JGA 7-8 BC259B 3-44 JFA 7-8 

BC184B THBC184B 3-13 BBC 7-26 BC259C THBC259C 3-21 BDA 7-26 
BC184LB 3-38 JGA 7-8 BC259C 3-44 JFA 7-8 

BC184C THBC184C 3-13 BBC 7-26 BC264A THJBC264A 3-27 NJ26 7-26 
BC184LC 3-38 JGA 7-8 TPBC264A 3-48 NJ26 7-13 

BC212 THBC212 3-21 BDA 7-26 TMPFBC264A 3-56 NJ26 7-17 
BC212L 3-44 JFA 7-8 BC264B THJBC264B 3-27 NJ26 7-26 

BC212A THBC212A 3-21 BDA 7-26 TPBC264B 3-48 NJ26 7-13 
BC212LA 3-44 JFA 7-8 TMPFBC264B 3-56 NJ26 7-17 

BC212B THBC212B 3-21 BDA 7-26 BC264C THJBC264C 3-27 NJ26 7-26 
BC212LB 3-44 JFA 7-8 TPBC264C 3-48 NJ26 7-13 

BC213 THBC213 3-21 BDA 7-26 TMPFBC264C 3-56 NJ26 7-17 
BC213L 3-44 JFA 7-8 BC264D THJBC264D 3-27 NJ26 7-26 

BC213A THBC213A 3-21 BDA 7-26 TPBC264D 3-48 NJ26 7-13 
BC213LA 3-44 JFA 7-8 TMPFBC264D 3-56 NJ26 7-17 

BC213B THBC213B 3-21 BDA 7-26 BC307 THBC307 3-21 BDA 7-26 
BC213LB 3-44 JFA 7-8 BC307A THBC307A 3-21 BDA 7-26 

BC213C THBC213C 3-21 BDA 7-26 BC307B THBC307B 3-21 BDA 7-26 
BC213LC 3-44 JFA 7-8 BC308 THBC308 3-21 BDA 7-26 

BC214 THBC214 3-21 BDA 7-26 BC308A THBC308A 3-21 BDA 7-26 
BC214L 3-44 JFA 7-8 BC308B THBC308B 3-21 BDA 7-26 

BC214A THBC214A 3-21 BDA 7-26 BC308C THBC308C 3-21 BDA 7-26 


2—17 


ALPHANUMERIC INDEX 


Device 
Type 


BC309 
BC309B 
BC309C 
BC317 


BC317A 
BC317B 
BC318 

BC318A 
BC318B 
BC318C 
BC319 

BC319B 
BC319C 


BC327 
BC327 16 
BC327 25 
BC328 
BC328 16 
BC328 25 
BC337 
BC337 16 
BC337 25 
BC338 
BC338 16 
BC338 25 
BC368 
BC369 
BC413 
BC413B 
BC413C 
BC414 
BC414B 
BC414C 
BC415 
BC415A 
BC415B 
BC415C 
BC416 
BC416A 
BC416B 
BC416C 
BC485 
BC485A 
BC485B 


Sprague 
Type 


THBC309 
THBC309B 
THBC309C 
THBC317 
BC317 
THBC317A 
BC317A 
THBC317B 
BC317B 
THBC318 
BC318 
THBC318A 
BC318A 
THBC318B 
BC318B 
THBC318C 
BC318C 
THBC319 
BC319 
THBC319B 
BC319B 
THBC319C 
BC319C 
THBC327 
THBC327 16 
THBC327 25 
THBC328 
THBC328 16 
THBC328 25 
THBC337 
THBC337 16 
THBC337 25 
THBC338 
THBC338 16 
THBC338 25 
THBC368 
THBC369 
THBC413 
THBC413B 
THBC413C 
THBC414 
THBC414B 
THBC414C 
THBC415 
THBC415A 
THBC415B 
THBC415C 
THBC416 
THBC416A 
THBC416B 
THBC416C 
THBC485 
THBC485A 
THBC485B 


Ratings 
(Page) 


3-21 
3-21 
3-21 
3-13 
3-38 
3-13 
3-38 
3-14 
3-39 
3-14 
3-39 
3-14 
3-39 
3-14 
3-39 
3-14 
3-39 
3-14 
3-39 
3-14 
3-39 
3-14 
3-39 
3-21 
3-22 
3-22 
3-22 
3-22 
3-22 
3-14 
3-14 
3-14 
3-14 
3-14 
3-14 
3-14 
3-22 
3-14 


Sprague Package 
Process 


(Page) 


7-26 
(-26 


Device 


Type 


BC516 
BC517 
BC546 
BC546A 
BC546B 
BC547 
BC547A 
BC547B 
BC548 
BC548A 
BC548B 
BC556 
BC556A 
BC556B 
BC557 
BC557A 
BC557B 
BC558 
BC558A 
BC558B 
BC635 
BC636 
BC637 
BC638 
BC639 
BC640 
BCW29 
BCW30 
BCW31 
BCW32 
BCW33 
BCW60A 
BCW60B 
BCW60C 
BCW60D 
BCW61A 
BCW61B 
BCW61C 
BCW61D 
BCW65A 
BCW65B 
BCW66F 
BCW66G 
BCW67A 
BCW67B 
BCW68F 
BCW68G 
BCW69 
BCW70 
BCW71 
BCW/72 
BCX17 
BCX18 
BCX19 


2—18 


Sprague 
Type 


THBC516 
THBC517 
THBC546 
THBC546A 
THBC546B 
THBC547 
THBC547A 
THBC547B 
THBC548 
THBC548A 
THBC548B 
THBC556 
THBCS56A 
THBC556B 
THBC557 
THBC557A 
THBC557B 
THBC558 
THBC558A 
THBC558B 
THBC635 
THBC636 
THBC637 
THBC638 
THBC639 
THBC640 
BCW29 
BCW30 
BCW31 
BCW32 
BCW33 
BCW60A 
BCW60B 
BCW60C 
BCW60D 
BCW61A 
BCW61B 
BCW61C 
BCW61D 
BCW65A 
BCW65B 
BCW66F 
BCW66G 
BCW67A 
BCW6/7B 
BCW68F 
BCW68G 
BCW69 
BCW70 
BCW71 
BCW/72 
BCX17 
BCX18 
BCX19 


Ratings 
(Page) 


3-22 
3-14 
3-14 
3-14 
3-14 
3-14 
3-14 
3-14 
3-14 
3-14 
3-14 
3-22 
3-22 
3-22 
3-22 
3-22 
3-22 
3-22 
3-22 
3-22 
3-14 
3-22 
3-14 
3-22 
3-14 
J-22 
J-o2 
3-52 
3-50 
3-90 
3-90 
3-90 
3-50 
3-50 
3-50 
3-52 
3-52 
3-52 
3-52 
3-50 
3-50 
3-50 
3-50 
3-52 
3-92 
3-52 
3-52 
3-52 
3-52 
3-50 
3-50 
3-92 
3-52 
3-90 


Sprague Package 


Process 


BOB 
TPM 
BBC 


(Page) 


7-26 
7-26 
7-26 
7-26 
7-26 
7-26 


Device 
Type 


BCX20 

BCX70G 
BCX70H 
BCX70J 
BCX/70K 
BCX71G 
BCX71H 
BCX71J 
BCX/1K 
BF244A 


BF244B 


BF244C 


BF246A 


BF246B 


BF246C 


BF256A 


BF256B 


BF256C 


BFR30 
BFR31 
BSR13 
BSR18 
BSS63 
BZX55C3V9 
BZX55C4V3 
BZX55C4V7 
BZXS5C5V1 
BZX55C5V6 
BZX55C6V2 
BZX55C6V8 
BZX55C7V5 
BZX55C8V2 
BZX55C9V1 
BZX55C10 
BZX55C11 
BZX55C12 


Sprague 
Type 


BCX20 
BCX70G 
BCX70H 
BCX/0J 
BCX70K 
BCX71G 
BCX71H 
BCX/1J 
BCX71K 
THJBF244A 
TMPFBF244A 
BF244A 
THJBF244B 
TMPFBF244B 
BF244B 
THJBF244C 
TMPFBF244C 
BF244C 
THJBF246A 
TMPFBF246A 
BF246A 
THJBF246B 
TMPFBF246B 
BF246B 
THJBF246C 
TMPFBF246C 
BF246C 
THJBF256A 
TMPFBF256A 
BF256A 
THJBF256B 
TMPFBF256B 
BF256B 
THJBF256C 
TMPFBF256C 
BF256C 
BFR30 
BFR31 
BSR13 
BSR18 
BSS63 
BZX55C3V9 
BZX55C4V3 
BZX55C4V7 
BZXS55C5V1 
BZX55C5V6 
BZX55C6V2 
BZX55C6V8 
BZX55C7V5 
BZX55C8V2 
BZX55C9V1 
BZX55C10 
BZX55C11 
BZX55C12 


Ratings 
(Page) 


3-90 
3-50 
3-90 
3-50 
3-50 
3-52 
3-92 
3-92 
3-52 
3-2/ 
3-96 
3-47 
3-2/ 
3-56 
3-47 
3-27 
3-56 
3-47 
3-27 
3-96 
3-47 
3-2/ 
3-96 
3-47 
3-2/ 
3-56 
3-47 
3-27 
3-96 
3-47 
3-27 
3-96 
3-47 
3-2/ 
3-56 
3-47 
3-47 
3-47 
3-50 
3-52 
3-52 
3-71 
3-71 
3-1 
3-71 
3-71 
3/1 
3-71 
3-71 
3-71 
3-71 
3/1 
3-/1 
3/1 


Sprague Package 


Process 


JLA 
FEE 
FEE 
FEE 
FEE 
BXE 
BXE 
BXE 
BXE 
NJ26 
NJ26 
NJ26 
NJ26 
NJ26 
NJ26 
NJ26 
NJ26 
NJ26 
NJ132 
NJ132 
NJ132 
NJ132 
NJ132 
NJ132 
NJ132 
NJ132 
NJ132 
NJ26 
NJ26 
NJ26 
NJ26 
NJ26 
NJ26 
NJ26 
NJ26 
NJ26 
NJ26 
NJ26 
DCA 
BIB 
BCA 
ZAB 
ZAB 
ZAB 
ZAB 
ZCB 
ZCB 
ZCB 
ZCB 
ZCB 
ZCB 
ZCB 
ZCB 
ZCB 


(Page) 


(=16 
7-16 
7-16 
f-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-26 
Tf 
f-12 
/=26 
/-1/ 
fz 
7-26 
7-17 
dle 
/-26 
i-17 
7-12 
/-26 
i-17 
/-12 
7-26 
{-17 
/-12 
7-26 
(-17 
f-12 
/-26 
i-lt 
7-12 
7-26 
f-1/ 
f=l2 
f-11 
f—11 
7-16 
7-16 
f=16 
f-18 
{-18 
{-18 
/-18 
f=16 
{-18 
7-18 
7-18 
f-16 
7-18 
7-18 
7-18 
f=16 


ALPHANUMERIC INDEX 


Device Sprague 
Type Type 
BZX55013 BZX55C13 
BZX55C15 BZX55C15 
BZX55C16 BZX55C16 
BZX55C18 BZX55C18 
BZX55C20 BZX55C20 
BZX55C22 BZX55C22 
BZX55C24 BZX55C24 
BZX55C27 BZXooU2/ 
BZX55C30 BZX55C30 
BZX55C33 BZX55C33 
BZX55C36 BZX55C36 
BZX55C39 BZX55C39 
BZX55C43 BZX55C43 
BZX55C47 BZX55C47 
BZX55C51 BZX55C51 
BZX55C56 BZX55C56 
BZX84C4V7 BZX84C4V7 
BZX84C5V1 BZX84C5V1 
BZX84C5V6 BZX84C5V6 
BZX84C6V2 BZX84C6V2 
BZX84C6V8 BZX84C6V8 
BZX84C7V5 BZX84C7V5 
BZX84C8V2 BZX84C8V2 
BZX84C9V1 BZX84C9V1 
BZX84C10 BZX84C10 
BZX84C11 BZX84C11 
BZX84012 BZX84C12 
BZX84C13 BZX84C13 
BZX84015 BZX84C15 
BZX84C16 BZX84C16 
BZX84C18 BZX84C18 
BZX84C20 BZX84C20 
BZX84C22 BZX84022 
BZX84C24 BZX84C24 
BZX84C27 BZX84C027 
BZX84C30 BZX84C30 
BZX84C033 BZX84033 
D16P1 D16P1C 
D16P1 
D29A4 D29A4C 
D29A4 
D29A5 D29A5C 
D29A5 
D29E1 D29E1C 
D29E1 
D29E2 D29E2C 
D29E2 
D29E4 D29E4C 
D29E4 
D29E5 D29E5C 
D29E5 
D29E6 D29E6C 
D29E6 
D29E7 D29E7C 


2—19 


Ratings 
(Page) 


3-71 
3-71 
271 
3-71 
3-71 
3-71 
3-71 
3-71 
3-71 
ee 
71 
271 
3-71 
3-71 
3-71 
3-71 
3-75 
3-75 
3-75 
3-75 
3-75 
3-75 
3-75 
3-75 
3-75 
3-75 
3-75 
3-75 
3-75 
3-75 
3-75 
3-75 
3-75 
3-75 
3-75 
3-75 
3-75 
$12 
3-37 
3-20 
3-43 
3-20 
3-43 
3-20 
3-43 
3-20 
3-43 
3-20 
3-43 
3-20 
3-43 
3-20 
3-43 
3-20 


Sprague Package 


Process 


ZKB 
ZKB 
ZKB 
ZKB 
ZKB 
ZKB 
ZKB 
ZEB 
ZEB 
ZEB 
ZEB 
ZEB 
ZEB 
ZEB 
ZEB 
ZEB 
ZAA 
ZAA 
ZCA 
ZCA 
ZCA 
ZCA 
ZCA 
ZCA 
ZCA 
ZCA 
ZCA 
ZKA 
ZKA 
ZKA 
ZKA 
ZKA 
ZKA 
ZKA 
ZEA 
ZEA 
ZEA 
TPM 
TPM 
BDA 
JFA 
BDA 
JFA 
BFA 
JMA 
BFA 
JMA 
BFA 
JMA 
BFA 
JMA 
BFA 
JMA 
BFA 


(Page) 


7-18 
7-18 
7-18 
/-18 
(16 
7-18 
7-18 
7-18 
7-18 
/-18 
7-18 
7-18 
t—16 
7-18 
7-18 
i186 
7-18 
7-18 
7-18 
7-18 
i=—l6 
/-18 
7-18 
7-18 
7-18 
I-18 
7-18 
7-18 
7-18 
7-18 


| 


pe ak eal RE al al le ah ak sb a at Hak sh ak 


ALPHANUMERIC INDEX 


Device 
Type 


D29E9 
D29E10 
D33D21 
D33D22 
D33D24 
D33D25 
D33D26 
D33D27 
D33D29 
D33D30 
D40D4 
D40D5 
D40D10 
D40D11 
D41D4 
D41D5 
D41D10 
D41D11 
J105 
J106 
J107 
J108 
J109 
J110 


J111 


JI11A 


J112 


J112A 


J113 


Sprague 


Type 


D29E7 
D29E9C 
D29E9 
D29E10C 
D29E10 
D33D21C 
D33D21 
D33D22C 
D33D22 
D33D24C 
D33D24 
D33D25C 
D33D25 
D33D26C 
D33D26 
D33D27C 
D33D27 
D33D29C 
D33D29 
D33D30C 
D33D30 
D40D4C 
D40D5C 
D40D10C 
D40D11C 
D41D4C 
D41D5C 
D41D10C 
D41D11C 
THJJ105 
TPJ105 
THJJ106 
TPJ106 
THJJ107 
TPJ107 
THJJ108 
TPJ108 
THJJ109 
TPJ109 
THJJ110 
TPJ110 
THJJ111 
TMPFJ111 
J111 
THJJ111A 


TMPFJ111A 


JI11A 
THJJ112 
TMPFJ112 
J112 
THJJ112A 


TMPFJ112A 


J112A 
THJJ113 


Ratings 
(Page) 


3-43 
3-20 
3-43 
3-20 
3-43 
3-12 
3-3/ 
3-12 
3-37 
3-12 
3-3/7 
3-12 
3-3/ 
3-12 
3-38 
3-12 
3-38 
3-12 
3-38 
3-12 
3-38 
3-12 
3-12 
3-12 
3-12 
3-20 
3-20 
3-20 
3-20 
3-2/ 
3-48 
3-2/ 
3-48 
3-2/ 
3-48 
3-2/ 


Sprague Package 
Process 


(Page) 
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Device 
Type 


J113A 


J174 


J175 


J176 


J177 


J201 


J202 


J203 


J210 


J211 


J212 


J230 


J231 


J232 


J270 


J271 


J300A 


J300B 


2—20 


Sprague 
Type 


TMPFJ113 


J113 
THJJ113A 


TMPFJ113A 


J113A 
THJJ174 
TMPFJ174 
J174 
THJJ175 
TMPFJ175 
J175 
THJJ176 
TMPFJ176 
J176 
THJJ177 
TMPFJ177 
J177 
THJJ201 
TMPFJ201 
J201 
THJJ202 
TMPFJ202 
J202 
THJJ203 
TMPFJ203 


TMPFJ211 
J211 
THJJ212 
TMPFJ212 
J212 
THJJ230 
TMPF230 
J230 
THJJ231 
TMPF231 
J231 
THJJ232 
TMPF232 
J232 
THJJ270 
TMPFJ270 
J270 
THJJ271 
TMPFJ271 
J271 
THJJ300A 


TMPFJ300A 


J300A 
THJJ300B 


Ratings 
(Page) 


3-56 
3-47 
3-2/ 
3-56 


Sprague Package 


Process 


(Page) 


(-1/ 
7-11 
7-26 
I-17 
f-11 
7-26 
7-17 
7-12 
7-26 
{-17 
f=12 
7-26 
(-17 
/-12 
7-26 
/-17 
7-12 
7-26 
17 
f-13 
1-26 
/-1/ 
i-l3 
7-26 
{-17 
7-13 
f-26 
(-17 
7-13 
1-26 
(-17 
i123 
f=26 
{-17 
i113 
7-26 
f-17 
7-13 
1-26 
‘-17 
f-13 
7-26 
7-17 
f-13 
f-26 
f-17 
lz 
7-26 
f-17 
f-12 
7-26 
(-17 
f=-13 
7-26 


Device 
Type 


J300C 
J304 
J305 
J308 
J309 
J310 


MPF102 
MPF103 
MPF104 
MPF105 
MPF106 
MPF107 
MPF108 
MPF109 
MPF110 
MPF111 
MPF112 
MPF820 
MPS404 


MPS404A 


MPS2712 
MPS2714 
MPS2716 
MPS2923 
MPS2924 
MPS2925 
MPS2926 


MPS3390 


Sprague 
Type 


TMPFJ300B 
J300B 
THJJ300C 
TMPFJ300C 
J300C 
THJJ304 
TMPFJ304 


TMPFJ305 
J305 
THJJ308 
TMPFJ308 
TPJ308 
THJJ309 
TMPFJ309 
TPJ309 
THJJ310 
TMPFJ310 
TPJ310 
MPF102 
MPF103 
MPF104 
MPF105 
MPF106 
MPF107 
MPF108 
MPF109 
MPF110 
MPF111 
MPF112 
MPF820C 
MPS404C 
TMPT404 
MPS404 
MPS404AC 
TMPT404A 
MPS404A 
MPS2712C 
MPS2712 
MPS2714C 
MPS2714 
MPS2716C 
MPS2716 
MPS2923C 
MPS2923 
MPS2924C 
MPS2924 
MPS2925C 
MPS2925 
MPS2926C 
MPS2926 
MPS3390C 
MPS3390 


Ratings 
(Page) 


3-56 
3-47 
3-27 
3-56 
3-47 
3-27 
3-56 
3-47 
3-27 
3-56 
3-47 
3-27 


Sprague Package 


Process (Page) 
NJ26L 7-17 
NJ26L 7-13 
NJ26L 7-26 
NJ26L 7-17 
NJ26L 7-13 
NJ26 7-26 
NJ26 7-17 
NJ26 7-13 
NJ26 7-26 
NJ26 7-17 
NJ26 7-11 
NJ99 7-26 
NJ99 7-17 
NJ99 7-11 
NJ99 7-26 
NJ99 7-17 
NJ99 7-11 
NJ99 7-26 
NJ99 7-17 
NJ99 7-11 
NJ26 7-11 
NJ32 7-11 
NJ32 7-11 
NJ26 7-11 
NJ26 7-11 
NJ26 7-11 
NJ26 7-11 
NJ32 7-11 
NJ32 7-11 
NJ32 7-11 
NJ26 7-11 
NJ26 7-11 
SHF 7-11 
SHF 7-16 
SHF 7-8 

SHF 7-26 
SHF 7-16 
SHF 7-8 

BAA 7-26 
FEE 7-8 

BAA 7-26 
FEE 7-8 

BAA 7-26 
FEE 7-8 

BBC 7-26 
JGA 7-8 

BBC 7-26 
JGA 7-8 

BBC 7-26 
JGA 7-8 

BBC 7-26 
JGA 7-8 

BBC 7-26 
JGA 7-8 


Device 
Type 


MP$3391 
MPS3392 
MPS$3393 
MPS3394 
MPS3395 
MPS3396 
MPS3397 
MPS3398 
MPS3402 
MPS3403 
MPS3404 
MPS3405 
MPS3414 
MPS3415 
MPS3416 
MPS3417 
MPS3563 
MPS3565 
MPS3566 
MPS3567 
MPS3568 
MPS3569 


MPS3638 


MPS3638A 


MPS3642 


MPS3646 
MPS3693 


2—21 


Sprague 
Type 


MPS3391C 
MPS3391 
MPS3392C 
MPS3392 
MPS3393C 
MPS3393 
MPS3394C 
MPS3394 
MPS3395C 
MPS3395 
MPS3396C 
MPS3396 
MPS3397C 
MPS3397 
MPS3398C 
MPS3398 
MPS3402C 
MPS3402 
MPS3403C 
MPS3403 
MPS3404C 
MPS3404 
MPS3405C 
MPS3405 
MPS3414C 
MPS3414 
MPS3415C 
MPS3415 
MPS3416C 
MPS3416 
MPS3417C 
MPS3417 
MPS3563C 
MPS3563 
MPS3565C 
MPS3565 
MPS3566C 
MPS3566 
MPS3567C 
MPS3567 
MPS3568C 
MPS3568 
MPS3569C 
MPS3569 
MPS3638C 
TMPT3638 
MPS3638 
MPS3638AC 
TMPT3638A 
MPS3638A 
MPS3642C 
MPS3642 
MPS3646C 
MPS3693C 


Ratings 
(Page) 


a9 
3-35 
3-9 
3-35 
3-9 
3-35 
3-9 
3-35 
3-9 
3-35 
3-9 
3-35 


3-35 
3-10 
3-35 
3-10 
3-35 
3-19 
3-53 
3-42 
3-19 
3-53 
3-42 
3-10 
3-35 
3-10 
3-10 


ALPHANUMERIC INDEX 


Sprague Package 


Process (Page) 
BBC 7-26 
JGA 7-8 
BBC 7-26 
JGA 7-8 
BBC 7-26 
JGA 7-8 
BBC 7-26 
JGA 7-8 
BBC 7-26 
JGA 7-8 
BBC 7-26 
JGA 7-8 
BBC 7-26 
JGA 7-8 
BBC 7-26 
JGA 7-8 
BBC 7-26 
JGA 7-8 
BBC 7-26 
JGA 7-8 
BBC 7-26 
JGA 7-8 
BBC 7-26 
JGA 7-8 
BBC 7-26 
JGA 7-8 
BBC 7-26 
JGA 7-8 
BBC 7-26 
JGA 7-8 
BBC 7-26 
JGA 7-8 
DMA 7-26 
DMA 7-8 
BAA 7-26 
FEE 7-8 
DAC 7-26 
JLA 7-8 
DAC 7-26 
JLA 7-8 
DAC 7-26 
JLA 7-8 
DAC 7-26 
JLA 7-8 
BDA 7-26 
DDA 7-16 
DDA 7-8 
BDA 7-26 
DDA 7-16 
DDA 7-8 
BBC 7-26 
JGA 7-8 
BJB 7-26 
FFB 7-26 


ALPHANUMERIC INDEX 


Device 
Type 


MPS3694 
MPS3702 
MPS3703 
MPS3704 
MPS3705 
MPS3706 
MPS3707 
MPS3708 
MPS3709 
MPS3710 
MPS3711 
MPS3721 
MPS3826 
MPS3827 
MPS4248 
MPS4249 
MPS4250 
MPS4250A 
MPS4354 
MPS4355 
MPS4356 
MPS5127 
MPS5131 
MPS5132 
MPS5133 
MPS5135 


MPS5136 


Sprague 
Type 


MPS3693 
MPS3694C 
MPS3694 
MPS3702C 
MPS3702 
MPS3703C 
MPS3703 
MPS3704C 
MPS3704 
MPS3705C 
MPS3705 
MPS3706C 
MPS3706 
MPS3707C 
MPS3707 
MPS3708C 
MPS3708 
MPS3709C 
MPS3709 
MPS3710C 
MPS3710 
MPS3711C 
MPS3711 
MPS3721C 
MPS3721 
MPS3826C 
MPS3826 
MPS3827C 
MPS3827 
MPS4248C 
MPS4248 
MPS4249C 
MPS4249 
MPS4250C 
MPS4250 


MPS4250AC 


MPS4250A 
MPS4354C 
MPS4354 
MPS4355C 
MPS4355 
MPS4356C 
MPS4356 
MPS5127C 
MPS5127 
MPS5131C 
MPS95131 
MPS5132C 
MPS5132 
MPS5133C 
MPS5133 
MPS5135C 
MPS5135 
MPS5136C 


Ratings 
(Page) 


3-35 
3-10 
3-35 
3-19 
3-42 
3-19 
3-42 
3-10 
3-35 
3-10 
3-35 
3-10 
3-35 
3-10 
3-35 
3-10 
3-35 
3-10 
3-35 
3-10 


Sprague Package 


Process (Page) 
FFB 7-8 
FFB 7-26 
FFB 7-8 
BDA 7-26 
JFA 7-8 
BDA 7-26 
JFA 7-8 
BBC 7-26 
JGA 7-8 
BBC 7-26 
JGA 7-8 
BBC 7-26 
JGA 7-8 
BAA 7-26 
FEE 7-8 
BAA 7-26 
FEE 7-8 
BAA 7-26 
FEE 7-8 
BAA 7-26 
FEE 7-8 
BAA 7-26 
FEE 7-8 
BBC 7-26 
JGA 7-8 
BAA 7-26 
FEE 7-8 
BAA 7-26 
FEE 7-8 
BXE 7-26 
BXE 7-8 
BXE 7-26 
BXE 7-8 
BXE 7-26 
BXE 7-8 
BXE 7-26 
BXE 7-8 
DJC 7-26 
DJC 7-8 
DJC 7-26 
DJC 7-8 
DJC 7-26 
DJC 7-8 
FFB 7-26 
FFB 7-8 
BAA 7-26 
FEE 7-8 
BAA 7-26 
FEE 7-8 
BAA 7-26 
FEE 7-8 
DAC 7-26 
JLA 7-8 
DAC 7-26 


Device 
Type 


MP$5137 
MPS5138 
MPS$5139 
MPS5172 
MPS5305 
MPS5306 
MPS6512 
MPS6513 
MPS6514 
MPS6515 
MPS6516 
MPS6517 
MPS6518 
MPS6519 
MPS6520 
MPS6521 
MPS6522 
MPS69523 
MPS6530 
MPS6531 
MPS6532 
MPS6533 
MPS6534 
MPS6535 
MPS6541 
MPS6560 


MPS6561 


Sprague 
Type 


MPS5136 
MPS5137C 
MPS5137 
MPS5138C 
MPS5138 
MPS5139C 
MPS5139 
MPS5172C 
MP$5172 
MPS5305C 
MPS5305 
MPS5306C 
MPS5306 
MPS6512C 
MPS6512 
MPS6513C 
MPS6513 
MPS6514C 
MPS6514 
MPS6515C 
MPS6515 
MPS6516C 
MPS6516 
MPS6517C 
MPS6517 
MPS6518C 
MPS6518 
MPS6519C 
MPS6519 
MPS6520C 
MPS6520 
MPS6521C 
MPS6521 
MPS6522C 
MPS6522 
MPS6523C 
MPS6523 
MPS6530C 
MPS6530 
MPS6531C 
MPS6531 
MPS6532C 
MPS6532 
MPS6533C 
MPS6533 
MPS6534C 
MPS6534 
MPS6535C 
MPS6535 
MPS6541C 
MPS6541 
MPS6560C 
MPS6560 
MPS6561C 


Ratings 
(Page) 


3-36 
3-10 
3-36 
3-19 
3-42 
3-19 
3-42 
3-10 
3-36 
3-10 
3-36 
3-10 
3-36 
3-10 
3-36 
3-10 
3-36 
3-10 
3-36 
3-10 
3-36 
3-19 
3-42 
3-19 
3-42 
3-19 
3-42 
3-19 
3-42 
3-10 
3-36 
3-11 
3-36 
3-19 
3-42 
3-19 
3-42 
3-11 
3-36 
J-11 
3-36 
3-11 
3-36 
3-19 
3-42 
3-19 


Sprague Package 


Process (Page) 
JLA 7-8 
DAC 7-26 
JLA 7-8 
BXE 7-26 
BXE 7-8 
BIB 7-26 
BIB 7-8 
BBC 7-26 
JGA 7-8 
TPM 7-26 
TPM 7-8 
TPM 7-26 
TPM 7-8 
BAA 7-26 
FEE 7-8 
BAA 7-26 
FEE 7-8 
BAA 7-26 
FEE 7-8 
BAA 7-26 
FEE 7-8 
BIB 7-26 
BTB 7-8 
BXE 7-26 
BXE 7-8 
BXE 7-26 
BXE 7-8 
BXE 7-26 
BXE 7-8 
BAA 7-26 
FEE 7-8 
BAA 7-26 
FEE 7-8 
BXE 7-26 
BXE 7-8 
BXE 7-26 
BXE 7-8 
DCA 7-26 
DCA 7-8 
DCA 7-26 
DCA 7-8 
DCA 7-26 
DCA 7-8 
DDA 7-26 
DDA 7-8 
DDA 7-26 
DDA 7-8 
DDA 7-26 
DDA 7-8 
DMA 7-26 
DMA 7-8 
DSA 7-26 
7-8 
7-2 


mD 


ALPHANUMERIC INDEX 


Device Sprague Ratings Sprague Package Device Sprague Ratings Sprague Package 
Type Type (Page) Process (Page) Type Type (Page) Process (Page) 
MPS6561 3-36 DID 7-8 MPSA06 MPSA06C 3-11 DAC 7-26 
MPS6562 MPS6562C 3-19 DJC 7-26 TMPTA06 3-51 JLA 7-16 
MPS6562 3-42 DJC 7-8 MPSA06 3-36 JLA 7-8 
MPS6563 MPS6563C 3-19 DJC 7-26 TPQA06 3-5 DAC 7-24 
MPS6563 3-42 DJC 7-8 MPSA09 MPSA09C 3-11 BAA 7-26 
MPS6564 MPS6564C 3-11 BAA 7-26 MPSA09 3-36 FEE 7-8 
MPS6564 3-36 FEE 7-8 MPSA10 MPSA10C 3-11 VRB 7-26 
MPS6565 MPS6565C 3-11 BAA 7-26 MPSA10 3-36 VRB 7-8 
MPS6565 3-36 FEE 7-8 MPSA12 MPSA12C 3-11 TPM 7-26 
MPS6566 MPS6566C 3-11 BAA 7-26 TMPTA12 3-51 TPM 7-16 
MPS6566 3-36 FEE 7-8 MPSA12 3-37 TPM 7-8 
MPS6571 MPS6571C 3-11 BAA 7-26 MPSA13 MPSA13C 3-11 TPM 7-26 
MPS6571 3-36 FEE 7-8 TMPTA13 3-51 TPM 7-16 
MPS6573 MPS6573C 3-11 BAA 7-26 MPSA13 3-37 TPM 7-8 
MPS6573 3-36 FEE 7-8 MPSA14 MPSA14C 3-11 TPM 7-26 
MPS6574 MPS6574C 3-11 BAA 7-26 TMPTA14 3-51 TPM 7-16 
MPS6574 3-36 FEE 7-8 MPSA14 3-37 TPM 7-8 
MPS6575 MPS6575C 3-11 BAA 7-26 MPSA18 MPSA18C 3-11 BAA 7-26 
MPS6575 3-36 FEE 7-8 MPSA18 3-37 FEE 7-8 
MPS6576 MPS6576C 3-11 BAA 7-26 MPSA20 MPSA20C 3-11 VRB 7-26 
MPS6576 3-36 FEE 7-8 TMPTA20 3-51 VRB 7-16 
MPS6601 MPS6601C 3-11 DSA 7-26 MPSA20 3-37 VRB 7-8 
MPS6601 3-36 DID 7-8 MPSA25 MPSA25C 3-11 TPM 7-26 
MPS6602 MPS6602C 3-11 DSA 7-26 MPSA25 3-37 TPM 7-8 
MPS6602 3-36 DID 7-8 MPSA26 MPSA26C 3-11 TPM 7-26 
MPS6651 MPS6651C 3-19 DJC 7-26 MPSA26 3-37 TPM 7-8 
MPS6651 3-42 DJC 7-8 MPSA27 MPSA27C 3-11 TPM 7-26 
MPS6652 MPS6652C 3-19 DJC 7-26 MPSA27 3-37 TPM 7-8 
MPS6652 3-42 DJC 7-8 MPSA28 MPSA28C 3-11 JEA 7-26 
MPS6714 MPS6714C 3-11 DSA 7-26 MPSA28 3-37 JEA 7-8 
MPS6715 MPS6715C 3-11 DSA 7-26 MPSA29 MPSA29C 3-11 JEA 7-26 
MPS6716 MPS6716C 3-11 DSA 7-26 MPSA29 3-37 JEA 7-8 
MPS6717 MPS6717C 3-11 DSA 7-26 MPSA42 MPSA42C 3-11 BLA 7-26 
MPS6728 MPS6728C 3-19 BFA 7-26 TMPTA42 3-51 BLA 7-16 
MPS6729 MPS6729C 3-19 BFA 7-26 MPSA42 3-37 BLA 7-8 
MPS6733 MPS6733C 3-11 BLA 7-26 MPSA43 MPSA43C 3-12 BLA 7-26 
MPS6734 MPS6734C 3-11 BLA 7-26 TMPTA43 3-51 BLA 7-16 
MPS6735 MPS6735C 3-11 BLA 7-26 MPSA43 3-37 BLA 7-8 
MPS8093 MPS8093C 3-19 BDA 7-26 MPSA55 MPSA55C 3-19 BFA 7-26 
MPS8093 3-42 JFA 7-8 TMPTA55 3-53 JMA 7-16 
MPS8097 MPS8097C 3-11 BAA 7-26 MPSA55 3-42 JMA 7-8 
MPS8097 3-36 FEE 7-8 TPQA55 9-9 BFA 7-24 
MPS8098 MPS8098C 3-11 DAC 7-26 MPSA56 MPSA56C 3-19 BFA 7-26 
MPS8098 3-36 JLA 7-8 TMPTA56 3-53 JMA 7-16 
MPS8099 MPS8099C 3-11 DAC 7-26 MPSA56 3-42 JMA 7-8 
MPS8099 3-36 JLA 7-8 TPQA56 9-9 BFA 7-24 
MPS8598 MPS8598C 3-19 BFA 7-26 MPSA62 MPSA62C 3-19 SRB 7-26 
MPS8598 3-42 JMA 7-8 MPSA62 3-42 SRB 7-8 
MPS8599 MPS8599C 3-19 BFA 7-26 MPSA63 MPSA63C 3-19 SRB 7-26 
MPS8599 3-42 JMA 7-8 TMPTA63 3-53 SRB 7-16 
MPSA05 MPSA05C 3-11 DAC 7-26 MPSA63 3-42 SRB 7-8 
TMPTA05 3-51 JLA 7-16 MPSA64 MPSA64C 3-19 SRB 7-26 
MPSA05 3-36 JLA 7-8 TMPTA64 3-53 SRB 7-16 
TPQA05 9-9 DAC 7-24 MPSA64 3-42 SRB 7-8 


ALPHANUMERIC INDEX 


Device Sprague Ratings Sprague Package Device Sprague Ratings Sprague Package 

Type Type (Page) Process (Page) Type Type (Page) Process (Page) 
MPSA70 MPSA70C 3-19 BXE 7-26 NF5301-3 NF5301-3 3-59 NJO1 7-6 

TMPTA70 3-53 BXE 7-16 P1086 THJP1086 3-29 PJ99 7-26 

MPSA70 3-42 BXE 7-8 TMPFP1086 3-57 PJ99 7-17 

MPSA75 MPSA75C 3-19 BOB 7-26 P1086 3-49 PJ99 7-12 

MPSA75 3-42 BOB 7-8 P1087 THJP1087 3-29 PJ99 7-26 

MPSA76 MPSA76C 3-19 BOB 7-26 TMPF1087 3-57 PJ99 7-17 

MPSA76 3-42 BOB 7-8 P1087 3-49 PJ99 7-12 

MPSA77 MPSA77C 3-19 BOB 7-26 PN4091 TP4091 3-45 NJ132 7-11 

MPSA/77 3-42 BOB 7-8 PN4092 TP4092 3-45 NJ132 7-11 

MPSA92 MPSA92C 3-20 BMA 7-26 PN4093 TP4093 3-45 NJ132 7-11 

TMPTA92 3-53 BMA 7-16 PN4117 TP4117 3-45 NJO1 7-11 

MPSA92 3-42 BIA 7-8 PN4118 TP4118 3-45 NJO1 7-11 

MPSA93 MPSA93C 3-20 BMA 7-26 PN4119 TP4119 3-45 NJO1 7-11 

TMPTA93 3-53 BMA 7-16 PN4220 TP4220 3-45 NJ16 7-11 

MPSA93 3-42 BMA 7-8 PN4221 TP4221 3-45 NJ32 7-11 

MPSDO1 MPSDO1C 3-12 BLA 7-26 PN4222 TP4222 3-45 NJ32 7-11 

MPSD01 3-37 BLA 7-8 PN4223 TP4223 3-45 NJ32 7-11 

MPSD02 MPSD02C 3-12 VXA 7-26 PN4224 TP4224 3-45 NJ32 7-11 

MPSD02 3-37 VXA 7-8 PN4302 TP4302 3-45 NJ26 7-11 

MPSD03 MPSD03C 3-12 VXA 7-26 PN4303 TP4303 3-45 NJ26 7-11 

MPSD03 3-37 VXA 7-8 PN4304 TP4304 3-45 NJ26 7-11 

MPSD04 MPSD04C 3-12 SQL 7-26 PN4338 TP4338 3-45 NJ16 7-11 

MPSD04 3-37 SQL 7-8 PN4339 TP4339 3-45 NJ16 7-11 

MPSD05 MPSD05C 3-12 DAC 7-26 PN4391 TP4391 3-45 NJ132 7-11 

MPSD05 3-37 JLA 7-8 PN4392 TP4392 3-45 NJ132 7-11 

MPSD06 MPSDO06C 3-12 BBC 7-26 PN4393 TP4393 3-45 NJ132 7-11 

MPSD06 3-37 JGA 7-8 PN4416 TP4416 3-45 NJ26 7-11 

MPSD51 MPSD51C 3-20 BMA 7-26 PN4856 TP4856 3-45 NJ132 7-11 

MPSD51 3-43 BMA 7-8 PN4857 TP4857 3-45 NJ132 7-11 

MPSD52 MPSD52C 3-20 VHB 7-26 PN4858 TP4858 3-45 NJ132 7-11 

MPSD52 3-43 VHB 7-8 PN4859 TP4859 3-46 NJ132 7-11 

MPSD53 MPSD53C 3-20 VHB 7-26 PN4860 TP4860 3-46 NJ132 7-11 

MPSD53 3-43 VHB 7-8 PN4861 TP4861 3-46 NJ132 7-11 

MPSD54 MPSD54C 3-20 SRB 7-26 PN5163 TP5163 3-46 NJ26 7-11 

MPSD54 3-43 SRB 7-8 THBGO1 THBGO1 3-64 BGA 7-26 

MPSD55 MPSD55C 3-20 BFA 7-26 THBG02 THBGO2 3-64 BGA 7-26 

MPSD55 3-43 JMA 7-8 THBQO1 THBQO1 3-64 BQB 7-26 

MPSD56 MPSD56C 3-20 BFA 7-26 THBQO2 THBQO2 3-64 BQB 7-26 

MPSD56 3-43 JMA 7-8 THBC107 THBC107 3-13 BBC 7-26 

MPSH81 MPSH81C 3-20 JYA 7-26 THBC107A THBC107A 3-13 BBC 7-26 

TMPTH81 3-53 JYA 7-16 THBC107B THBC107B 3-13 BBC 7-26 

MPSH81 3-43 JYA 7-10 THBC108 THBC108 3-13 BBC 7-26 

MPSLO1 MPSLO1C 3-12 VXA 7-26 THBC108A THBC108A 3-13 BBC 7-26 

MPSLO1 3-37 VXA 7-8 THBC108B THBC108B 3-13 BBC 7-26 

MPSL51 MPSL51C 3-20 VHB 7-26 THBC108C THBC108C 3-13 BBC 7-26 

MPSL51 3-43 VHB 7-8 THBC109 THBC109 3-13 BBC 7-26 

MPSU45 MPSU45C 3-12 BNB 7-26 THBC109B THBC109B 3-13 BBC 7-26 

MPSU95 MPSU95C 3-20 BOB 7-26 THBC109C THBC109C 3-13 BBC 7-26 

NF5101 NF5101 3-59 NJ99 7-6 THBC167 THBC167 3-13 BBC 7-26 

NF5102 NF5102 3-59 NJ99 7-6 THBC167A THBC167A 3-13 BBC 7-26 

NF5103 NF5103 3-59 NJ99 7-6 THBC167B THBC167B 3-13 BBC 7-26 

NF5301 NF5301 3-59 NJO1 7-6 THBC168 THBC168 3-13 BBC 7-26 

NF5301-1 NF5301-1 3-59 NJO1 7-6 THBC168A THBC168A 3-13 BBC 7-26 

NF5301-2 NF5301-2 3-59 NJO1 7-6 THBC168B THBC168B 3-13 BBC 7-26 


2—24 


Device 
Type 


THBC168C 
THBC169 

THBC169B 
THBC169C 
THBC177 

THBC177A 
THBC177B 
THBC178 

THBC178A 
THBC178B 
THBC178C 
THBC179 

THBC179B 
THBC179C 
THBC182 

THBC182A 
THBC182B 
THBC183 

THBC183A 
THBC183B 
THBC183C 
THBC184 

THBC184B 
THBC184C 
THBC212 

THBC212A 
THBC212B 
THBC213 

THBC213A 
THBC213B 
THBC213C 
THBC214 

THBC214A 
THBC214B 
THBC214C 
THBC237 

THBC237A 
THBC237B 
THBC238 

THBC238A 
THBC238B 
THBC238C 
THBC239 

THBC239B 
THBC239C 
THBC257 

THBC257A 
THBC257B 
THBC258 

THBC258A 
THBC258B 
THBC258C 
THBC259 

THBC259B 


Sprague 
Type 


THBC168C 
THBC169 

THBC169B 
THBC169C 
THBC177 

THBC177A 
THBC177B 
THBC178 

THBC178A 
THBC178B 
THBC178C 
THBC179 

THBC179B 
THBC179C 
THBC182 

THBC182A 
THBC182B 
THBC183 

THBC183A 
THBC183B 
THBC183C 
THBC184 

THBC184B 
THBC184C 
THBC212 

THBC212A 
THBC212B 
THBC213 

THBC213A 
THBC213B 
THBC213C 
THBC214 

THBC214A 
THBC214B 
THBC214C 
THBC237 

THBC237A 
THBC237B 
THBC238 

THBC238A 
THBC238B 
THBC238C 
THBC239 

THBC239B 
THBC239C 
THBC25/7 

THBC257A 
THBC257B 
THBC258 

THBC258A 
THBC258B 
THBC258C 
THBC259 

THBC259B 


Ratings 
(Page) 


3-13 
3-13 
3-13 
3-13 
3-21 
3-21 
3-21 
3-21 
3-21 
3-21 
3-21 
3-21 
3-21 
3-21 
3-13 
3-13 
3-13 
3-13 
3-13 
3-13 


Sprague Package 
Process 


(Page) 


7-26 
1-26 
7-26 
7-26 
7-26 
1-26 
7-26 
7-26 
7-26 
7-26 
{-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
1-26 
1-26 
7-26 
1-26 
'=26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
1-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
(-26 
{-26 
7-26 
7-26 
7-26 
1-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
1-26 


Device 
Type 


THBC259C 
THBC307 
THBC307A 
THBC307B 
THBC308 
THBC308A 
THBC308B 
THBC308C 
THBC309 
THBC309B 
THBC309C 
THBC317 
THBC317A 
THBC317B 
THBC318 
THBC318A 
THBC318B 
THBC318C 
THBC319 
THBC319B 
THBC319C 
THBC327 
THBC327 16 
THBC327 25 
THBC328 
THBC328 16 
THBC328 25 
THBC337 
THBC337 16 
THBC337 25 
THBC338 
THBC338 16 
THBC338 25 
THBC368 
THBC369 
THBC413 
THBC413B 
THBC413C 
THBC414 
THBC414B 
THBC414C 
THBC415 
THBC415A 
THBC415B 
THBC415C 
THBC416 
THBC416A 
THBC416B 
THBC416C 
THBC485 
THBC485A 
THBC485B 
THBC516 
THBC517 


2—25 


Sprague 
Type 


THBC259C 
THBC307 
THBC307A 
THBC307B 
THBC308 
THBC308A 
THBC308B 
THBC308C 
THBC309 
THBC309B 
THBC309C 
THBC317 
THBC317A 
THBC317B 
THBC318 
THBC318A 
THBC318B 
THBC318C 
THBC319 
THBC319B 
THBC319C 
THBC327 
THBC327 16 
THBC327 25 
THBC328 
THBC328 16 
THBC328 25 
THBC337 
THBC337 16 
THBC337 25 
THBC338 
THBC338 16 
THBC338 25 
THBC368 
THBC369 
THBC413 
THBC413B 
THBC413C 
THBC414 
THBC414B 
THBC414C 
THBC415 
THBC415A 
THBC415B 
THBC415C 
THBC416 
THBC416A 
THBC416B 
THBC416C 
THBC485 
THBC485A 
THBC485B 
THBC516 
THBC517 


ALPHANUMERIC INDEX 


Ratings 
(Page) 


3-21 
3-21 
3-21 
3-21 
3-21 
3-21 
3-21 
3-21 
3-21 
3-21 
3-21 
3-13 
3-13 
3-14 
3-14 
3-14 
3-14 
3-14 
3-14 
3-14 
3-14 


Sprague Package 


Process (Page) 
BDA 7-26 
BDA 7-26 
BDA 7-26 
BDA 7-26 
BDA 7-26 
BDA 7-26 
BDA 7-26 
BDA 7-26 
BDA 7-26 
BDA 7-26 
BDA 7-26 
BBC 7-26 
BBC 7-26 
BBC 7-26 
BBC 7-26 
BBC 7-26 
BBC 7-26 
BBC 7-26 
BBC 7-26 
BBC 7-26 
BBC 7-26 
DJC 7-26 
DJC 7-26 
DJC 7-26 
DJC 7-26 
DJC 7-26 
DJC 7-26 
DID 7-26 
DID 7-26 
DID 7-26 
DID 7-26 
DID 7-26 
DID 7-26 
DID 7-26 
DJC 7-26 
BAA 7-26 
BAA 7-26 
BAA 7-26 
BAA 7-26 
BAA 7-26 
BAA 7-26 
BXE 7-26 
BXE 7-26 
BXE 7-26 
BXE 7-26 
BXE 7-26 
BXE 7-26 
BXE 7-26 
BXE 7-26 
DAC 7-26 
DAC 7-26 
DAC 7-26 
BOB 7-26 
TPM 7-26 


ALPHANUMERIC INDEX 


Device Sprague Ratings Sprague Package Device Sprague Ratings Sprague Package 

Type Type (Page) Process (Page) Type Type (Page) Process (Page) 
THBC546 THBC546 3-14 BBC 7-26 THC2221A THC2221A 3-3 DCA 7-26 
THBC546A THBC546A 3-14 BBC 7-26 THC2222 THC2222 3-3 BBC 7-26 
THBC546B THBC546B 3-14 BBC 7-26 THO2222A THC2222A 3-3 DCA 7-26 
THBC547 THBC547 3-14 BBC 7-26 THC2243 THO2243 3-3 DAC 7-26 
THBC547A THBC547A 3-14 BBC 7-26 THC2243A THC2243A 3-3 DAC 7-26 
THBC547B THBC547B 3-14 BBC 7-26 THC2270 THC2270 3-3 DAC 7-26 
THBC548 THBC548 3-14 BBC 7-26 THC2484 THC2484 3-3 BAA 7-26 
THBC548A THBC548A 3-14 BBC 7-26 THC2504 THC2504 3-3 BAA 7-26 
THBC548B THBC548B 3-14 BBC 7-26 THC2509 THC2509 3-3 BAA 7-26 
THBC556 THBC556 3-22 BDA 7-26 THC2510 THC2510 3-4 BAA 7-26 
THBC556A THBC556A 3-22 BDA 7-26 THC2511 THC2511 3-4 BAA 7-26 
THBC556B THBC556B 3-22 BDA 7-26 THC2586 THC2586 3-4 BAA 7-26 
THBC557 THBC557 3-22 BDA 7-26 THC2604 THC2604 3-15 BXE 7-26 
THBC557A THBC557A 3-22 BDA 7-26 THC2605 THC2605 3-15 BCA 7-26 
THBC557B THBC557B 3-22 BDA 7-26 THC2696 THC2696 3-15 BDA 7-26 
THBC558 THBC558 3-22 BDA 7-26 THC2712 THC2712 3-4 BBC 7-26 
THBC558A THBC558A 3-22 BDA 7-26 THC2714 THC2714 3-4 BBC 7-26 
THBC558B THBC558B 3-22 BDA 7-26 THC2904 THC2904 3-15 BDA 7-26 
THBC635 THBC635 3-14 DAC 7-26 THC2904A THC2904A 3-15 BDA 7-26 
THBC636 THBC636 3-22 BFA 7-26 THC2905 THC2905 3-15 BDA 7-26 
THBC637 THBC637 3-14 DAC 7-26 THC2905A THC2905A 3-15 BDA 7-26 
THBC638 THBC638 3-22 BFA 7-26 THC2906 THC2906 3-15 BDA 7-26 
THBC639 THBC639 3-14 DAC 7-26 THC2906A THC2906A 3-15 BDA 7-26 
THBC640 THBC640 3-22 BFA 7-26 THC2907 THC2907 3-15 BDA 7-26 
THC697 THC697 3-3 BBC 7-26 THC2907A THC2907A 3-15 BDA 7-26 
THC699 THC699 3-3 DAC 7-26 THC2908 THC2908 3-15 FBB 7-26 
THC718 THC718 3-3 BBC 7-26 THC2923 THC2923 3-4 BBC 7-26 
THC760 THC 760 3-3 BAA 7-26 THC2924 THC2924 3-4 BBC 7-26 
THC760A THC760A 3-3 BAA 7-26 THC2925 THC2925 3-4 BBC 7-26 
THC915 THC915 3-3 BAA 7-26 THC2926 THC2926 3-4 BBC 7-26 
THC916 THC916 3-3 BAA 7-26 THC2944 THC2944 3-15 SHF 7-26 
THC917 THC917 3-3 DMA 7-26 THC2945 THC2945 3-15 SHF 7-26 
THC918 THC918 3-3 DMA 7-26 THC2946 THC2946 3-16 SHF 7-26 
THC929 THC929 3-3 BAA 7-26 THC3009 THC3009 3-4 BJB 7-26 
THC929A THC929A 3-3 BAA 7-26 THC3013 THC3013 3-4 BJB 7-26 
THC930 THC930 3-3 BAA 7-26 THC3019 THC3019 3-4 DSA 7-26 
THC930A THC930A 3-3 BAA 7-26 THC3020 THC3020 3-4 DSA 7-26 
THC956 THC956 3-3 BBC 7-26 THC3053 THC3053 3-4 DAC 7-26 
THC981 THC981 3-3 BAA 7-26 THC3072 THC3072 3-16 BDA 7-26 
THC1420 THC1420 3-3 BBC 7-26 THC3073 THC3073 3-16 BDA 7-26 
THC1566 THC 1566 3-3 BAA 7-26 THC3107 THC3107 3-4 DAC 7-26 
THC1613 THC1613 3-3 BBC 7-26 THC3108 THC3108 3-4 DAC 7-26 
THC1711 THC1711 3-3 BBC 7-26 THC3109 THC3109 3-4 DAC 7-26 
THC2017 THC2017 3-3 DAC 7-26 THC3110 THC3110 3-4 DAC 7-26 
THC2102 THC2102 3-3 DAC 7-26 THC3114 THC3114 3-4 AJA 7-26 
THC2192 THC2192 3-3 DAC 7-26 THC3115 THC3115 3-4 BBC 7-26 
THC2192A THC2192A 3-3 DAC 7-26 THC3116 THC3116 3-4 BBC 7-26 
THC2195 THC2195 3-3 DAC 7-26 THO3117 THC3117 3-4 BAA 7-26 
THC2195A THC2195A 3-3 DAC 7-26 THC3120 THC3120 3-16 BDA 7-26 
THC2218 THC2218 3-3 BBC 7-26 THC3121 THC3121 3-16 BDA 7-26 
THC2218A THC2218A 3-3 DCA 7-26 THC3133 THC3133 3-16 BDA 7-26 
THC2219 THC2219 3-3 BBC 7-26 THC3134 THC3134 3-16 BDA 7-26 
THO2219A THC2219A 3-3 DCA 7-26 THC3135 THC3135 3-16 BDA 7-26 
THO2221 THO2221 3-3 BBC 7-26 THC3136 THC3136 3-16 BDA 7-26 


2—26 
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Device Sprague Ratings Sprague Package Device Sprague Ratings Sprague Package 
Type Type (Page) Process (Page) Type Type (Page) Process (Page) 
THC3250 THC3250 3-16 BIB 7-26 THC3646 THC3646 3-5 BJB 7-26 
THC3251 THC3251 3-16 BIB 7-26 THC3691 THC3691 3-5 BAA 7-26 
THCO3252 THC3252 3-4 BHB 7-26 THC3692 THC3692 3-5 BAA 7-26 
THO3253 THC3253 3-4 BHB 7-26 THC3693 THC3693 3-5 FFB 7-26 
THC3299 THC3299 3-4 DCA 7-26 THC3694 THC3694 3-5 FFB 7-26 
THC3300 THC3300 3-4 DCA 7-26 THC3700 THC3700 3-5 DAC 7-26 
THC3301 THC3301 3-4 DCA 7-26 THC3701 THC3701 3-5 DSA 7-26 
THC3302 THC3302 3-4 DCA 7-26 THC3702 THC3702 3-16 BDA 7-26 
THC3390 THC3390 3-4 BBC 7-26 THC3703 THC3703 3-16 BDA 7-26 
THC3391 THC3391 3-4 BBC 7-26 THC3704 THC3704 3-5 BBC 7-26 
THC3391A THC3391A 3-4 BBC 7-26 THC3705 THC3705 3-5 BBC 7-26 
THC3392 THC3392 3-4 BBC 7-26 THC3706 THC3706 3-5 BBC 7-26 
THC3393 THC3393 3-4 BBC 7-26 THC3707 THC3707 3-5 BAA 7-26 
THC3394 THC3394 3-4 BBC 7-26 THC3708 THC3708 3-5 BAA 7-26 
THC3395 THC3395 3-4 BBC 7-26 THC3709 THC3709 3-5 BAA 7-26 
THC3396 THC3396 3-4 BBC 7-26 THC3710 THC3710 3-5 BAA 7-26 
THC3397 THC3397 3-4 BBC 7-26 THC3711 THC3711 3-5 BAA 7-26 
THC3398 THC3398 3-4 BBC 7-26 THC3719 THC3719 3-23 FAA 7-26 
THC3402 THC3402 3-4 BBC 7-26 THC3720 THC3720 3-23 FAA 7-26 
THC3403 THC3403 3-4 BBC 7-26 THC3721 THC3721 3-5 BBC 7-26 
THC3404 THC3404 3-4 BBC 7-26 THC3724 THC3724 3-5 BHB 7-26 
THC3405 THC3405 3-4 BBC 7-26 THC3724A THC3724A 3-5 BHB 7-26 
THC3414 THC3414 3-5 BBC 7-26 THC3725 THO3725 3-5 BHB 7-26 
THC3415 THC3415 3-5 BBC 7-26 THC3725A THC3725A 3-5 BHB 7-26 
THC3416 THC3416 3-5 BBC 7-26 THC3742 THC3742 3-5 BLA 7-26 
THC3417 THC3417 3-5 BBC 7-26 THC3743 THC3743 3-16 BMA 7-26 
THC3444 THC3444 3-5 BHB 7-26 THC3793 THG3793 3-5 DAC 7-26 
THC3498 THC3498 3-9 AJA 7-26 THC3794 THC3794 3-5 DAC 7-26 
THC3499 THC3499 3-5 AJA 7-26 THC3798 THC3798 3-16 Ala 7-26 
THC3500 THC3500 3-5 AJA 7-26 THC3798A THC3798A 3-16 cae 7-26 
THC3501 THC3501 3-5 AJA 7-26 THC3799 THC3799 3-16 olL 7-26 
THC3502 THC3502 3-16 BDA 7-26 THC3799A THC3799A 3-16 STL 7-26 
THC3503 THC3503 3-16 BDA 7-26 THC3825 THC3825 3-6 DMA 7-26 
THC3504 THC3504 3-16 BDA 7-26 THC3827 THC3827 3-6 BAA 7-26 
THC3505 THC3505 3-16 BDA 7-26 THC3858 THC3858 3-6 BAA 7-26 
THC3547 THC3547 3-16 BXE 7-26 THC3858A THC3858A 3-6 BAA 7-26 
THC3548 THC3548 3-16 BXE 7-26 THC3859 THC3859 3-6 BAA 7-26 
THC3549 THC3549 3-16 BXE 7-26 THC3859A THC3859A 3-6 BAA 7-26 
THC3550 THCO3550 3-16 BXE 7-26 THC3860 THC3860 3-6 BAA 7-26 
THC3563 THC3563 3-9 DMA 7-26 THC3867 THC3867 3-23 FAA 7-26 
THC3564 THC3564 3-9 DMA 7-26 THC3868 THC3868 3-23 FAA 7-26 
THC3565 THC3565 3-5 BAA 7-26 THC3877 THC3877 3-6 BAA 7-26 
THC3566 THC3566 3-5 BBC 7-26 THC3877A THC3877A 3-6 BAA 7-26 
THC3567 THC3567 3-5 DAC 7-26 THC3900 THC3900 3-6 BAA 7-26 
THC3568 THC3568 3-5 DAC 7-26 THC3901 THC3901 3-6 BAA 7-26 
THC3569 THC3569 3-5 DAC 7-26 THC3903 THC3903 3-6 FFB 7-26 
THC3634 THC3634 3-16 AKA 7-26 THC3904 THC3904 3-6 FFB 7-26 
THC3635 THC3635 3-16 AKA 7-26 THC3905 THC3905 3-16 BIB 7-26 
THC3638 THC3638 3-16 BDA 7-26 THC3906 THC3906 3-16 BIB 7-26 
THC3638A THC3638A 3-16 BDA 7-26 THC3923 THC3923 3-6 VXA 7-26 
THC3641 THC3641 3-9 BBC 7-26 THC3945 THC3945 3-6 DAC 7-26 
THC3642 THC3642 3-5 BBC 7-26 THC3946 THC3946 3-6 FFB 7-26 
THC3643 THC3643 3-9 BBC 7-26 THC3947 THC3947 3-6 FFB 7-26 
THC3644 THC3644 3-16 BDA 7-26 THC3962 THC3962 3-16 BXE 7-26 
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Device Sprague Ratings Sprague Package Device Sprague Ratings Sprague Package 
Type Type (Page) Process (Page) Type Type (Page) Process (Page) 


THC3963 THC3963 3-16 BXE f-26 THC4413 THC4413 J? BDA 7-26 
THC3964 THC3964 3-16 BXE /-26 THC4415 THC4415 3-17 BDA 7-26 
THC3965 THC3965 3-16 BXE 7-26 THC4424 THC4424 3-6 BBC 7-26 


THC3974 THC3974 3-6 BBC 7-26 THC4916 THC4916 3-17 BIB i-26 
THC3976 THC3976 3-6 BBC 1-26 THC4917 THC4917 cl BIB 7-26 
THC4013 THC4013 3-6 BHB 7-26 THC4924 THC4924 3-6 AJA 7-26 
THC4014 THC4014 3-6 BHB 7-26 THC4926 THC4926 3-6 DVA 7-26 
THC4030 THC4030 3-16 DJC 7-26 THC4927 THC4927 3-6 DVA 1-26 
THC4031 THC4031 3-16 DJC 7-26 THC4944 THC4944 3-6 DCA 1-26 
THC4032 THC4032 3-16 DJC 7-26 THC4945 THC4945 3-/ DCA 7-26 
THC4033 THC4033 3-16 DJC 7-26 THC4946 THC4946 3-/ DCA 1-26 
THC4036 THC4036 3-16 DJC 7-26 THC4951 THC4951 3-/ DCA 7-26 
THC4037 THC4037 3-17 DJC 7-26 THC4952 THC4952 3-/ DCA 7-26 
THC4047 THC4047 3-6 BHB 7-26 THC4953 THC4953 J-/ DCA 7-26 
THC4058 THC4058 3-17 BXE 7-26 THC4954 THC4954 3-/ DCA 1-26 
THC4059 THC4059 3-17 BXE 7-26 THC4964 THC4964 3-17 BXE 7-26 
THC 4060 THC4060 3-17 BDA 7-26 THC4965 THC4965 3-1/ BXE 1-26 
THC 4061 THC4061 3-17 BXE 7-26 THC4966 THC4966 3-/ BAA *-20 
THC4062 THC4062 3-17 BXE /-26 THC4967 THC4967 3-/ BAA 7-26 
THC4121 THC4121 3-17 BIB {-26 THC4968 THC4968 3-/ BAA 7-26 
THC4122 THC4122 3-17 BIB 7-26 THC4969 THC4969 3-/ BBC f=26 
THC4123 THC4123 3-6 BAA 7-26 THC4970 THC4970 3-/ BBC 7-26 
THC4124 THC4124 3-6 BAA 7-26 THC4971 THC4971 3-17 BDA t—26 
THC4125 THC4125 3-17 BXE 1-26 THC4972 THC4972 3-17 BDA 7-26 
THC4126 THC4126 3-17 BXE f-26 THC5058 THC5058 3-7 BLA 7-26 
THC4140 THC4140 3-6 DCA 7-26 THCS059 THC5059 3-/ BLA 7-26 
THC4141 THC4141 3-6 DCA 1-26 THC5069 THCS069 3-15 FBB 7-26 
THC4142 THC4142 3-17 BTB 7-26 THCS086 THC5086 3-17 BXE 7-26 
THC4143 THC4143 3-17 BIB 7-26 THC5S087 THC5087 3-17 BXE 1-26 
THC4248 THC4248 3-17 BXE 7-26 THC5S088 THC5088 3-/ FEE 1-26 
THC4249 THC4249 3-17 BXE 1-26 THC5S089 THCS089 3-/ FEE 1-26 
THC4250 THC4250 3-17 BXE 7-26 THC5127 THC5127 3-/ FFB (26 
THC4250A THC4250A 3-17 BXE 7-26 THC5128 THC5128 3-/ BBC 7-26 
THC4252 THC4252 3-6 DLA 7-26 THO5129 THC5129 3-/ BBC 1-26 
THC4286 THC4286 3-6 BAA 7-26 THC5130 THC5130 3-/ DMA 7-26 
THC4287 THC4287 3-6 BAA 7-26 THC5131 THC5131 3-/ BAA 7-26 
THC4288 THC4288 3-17 BXE 7-26 THC5132 THC5S132 3-/ BAA 7-26 
THC4289 THC4289 3-17 BXE 7-26 THC5133 THC5133 3—/ BAA 7-26 
THC4290 THC 4290 3-17 BDA 7-26 THC5135 THC5135 3—/ DAC 7-26 
THC4291 THC4291 3-17 BDA 7-26 THC5136 THC5136 3-/ DAC 7-26 


THC4292 THC4292 3-6 DMA 7-26 THC5137 THC5137 3-/ DAC 1-26 
THC4293 THC4293 3-6 DMA 7-26 THC5138 THC5138 o-1F BXE 7-26 
THC4314 THC4314 3-17 DJC 7-26 THC5139 THC5139 3-17 BIB 7-26 
THC4354 THC4354 3-17 DJC f=26 THOS142 THC5142 3-17 BDA 7-26 
THC4355 THC4355 3-17 DJC 1-26 THC5172 THC5172 3-/ BBC 7-26 


THC4356 THC4356 3-17 DJC 7-26 THC5174 THC5174 3-/ BAA 7-26 
THC4384 THC4384 3-6 BBC 7-26 THC5189 THC5189 3-/ BHB /-26 
THC4386 THC4386 3-6 BBC f=20 THC5190 THC5190 3-19 FCB 7-26 
THC4400 THC4400 3-6 DCA f-26 THC5191 THC5S191 3-15 FCB {-26 
THC4401 THC4401 3-6 DCA t-26 THC5192 THC5192 3-15 FCB 7-26 
THC4402 THC4402 3-17 DDA 7-26 THC5193 THC5193 3-23 FDB 7-26 
THC4403 THC4403 3-17 DDA f-26 THC5194 THC5194 3-23 FDB 7-26 
THC4409 THC4409 3-6 BAA f-26 THC5195 THC5195 3-23 FDB 7-26 
THC4410 THC4410 3-6 BAA 7-26 THC5209 THC5S209 3-/ BAA 7-26 


2—28 


Device 
Type 


THC5210 
THC5219 
THC5220 
THC5221 
THC5223 
THC5225 
THC5226 
THC5227 
THC5232 


THC5232A 


THC5249 


THC5249A 


THC5305 
THC5306 
THC5307 
THC5308 
THC5310 
THC5333 
THC5354 
THC5355 
THC5356 
THC5365 
THC5366 
THC5367 
THC5368 
THC5369 
THC5370 
THC5371 
THC5372 
THC5373 
THC5374 
THC5375 
THC5376 
THC5377 
THC5378 
THC5379 
THC5380 
THC5381 
THC5382 
THC5383 
THC5400 
THC5401 
THC5418 
THC5419 
THC5420 
THC5447 
THC5448 
THC5449 
THC5450 
THC5451 
THC5550 
THCS551 
THC5655 
THC5656 


Sprague 


Type 


THC5210 
THC5219 
THC5220 
THC5221 
THC5223 
THC5225 
THC5226 
THC5227 
THC5232 


THC5232A 


THC5249 


THCS249A 


THC5305 
THC5306 
THC5307 
THC5308 
THC5310 
THC5333 
THC5354 
THC5355 
THC5356 
THC5365 
THC5366 
THC5367 
THC5368 
THC5369 
THC5370 
THC5371 
THO5372 
THC5373 
THC5374 
THC5375 
THC5376 
THC5377 
THC5378 
THC5379 
THC5380 
THC5381 
THC5382 
THC5383 
THC5400 
THC5401 
THC5418 
THC5419 
THC5420 
THC5447 
THC5448 
THC5449 
THC5450 
THC5451 
THC5550 
THC5551 
THCS655 
THC5656 


Ratings 
(Page) 


3-/ 
3-/ 
3-/ 
3-17 
3-/ 
3-/ 
3-17 
3-17 
3-7 
3-/ 
3-/ 
3-/ 
3—/ 
3-/ 


Sprague Package 
Process 


BAA 
FFB 

BBC 
BDA 


(Page) 


1-26 
7-26 
1-26 
7-26 
7-26 
1-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
f-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
f-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
f=26 


Device 
Type 


THC5770 
THCS772 
THC5810 
THC5S811 
THC5812 
THC5813 
THC5814 
THC5815 
THC5816 
THC5817 
THC5818 
THC5819 
THC5820 
THC5821 
THC5822 
THC5823 
THC5824 
THC5825 
THC5826 
THC5827 
THC5828 
THC5830 
THC5831 
THC5832 
THC5855 
THC5856 
THC5857 
THC5858 
THC5S961 
THC5962 
THC5998 
THC5999 
THC6008 
THC6009 
THC6034 
THC6035 
THC6036 
THC6037 
THC6038 
THC6039 
THC6076 
THC6222 
THC6224 
THC6303 
THC6315 
THC6316 
THC6317 
THC6318 
THC6426 
THC6427 
THC6428 
THC6429 
THC6714 
THD457 


2—29 


Sprague 


Type 


THC5770 
THCS772 
THC5810 
THC5811 
THC5812 
THC5813 
THC5814 
THC5815 
THC5816 
THC5817 
THC5818 
THC5819 
THC5820 
THC5821 
THC5822 
THC5823 
THC5824 
THC5825 
THC5826 
THC5827 
THC5828 
THC5830 
THC5831 
THC5832 
THC5855 
THC5856 
THC5857 
THC5858 
THC5961 
THC5962 
THC5998 
THC5999 
THC6008 
THC6009 
THC6034 
THC6035 
THC6036 
THC6037 
THC6038 
THC6039 
THC6076 
THC6222 
THC6224 
THC6303 
THC6315 
THC6316 
THC6317 
THC6318 
THC6426 
THC6427 
THC6428 
THC6429 
THC6714 
THD457 


ALPHANUMERIC INDEX 


Ratings 
(Page) 


3-8 
3-8 
3-8 


Sprague Package 


Process 


(Page) 


7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
1-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
1-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 


ALPHANUMERIC INDEX 


Device 
Type 


THD458A 
THD459 
THD459A 
THD462 
THD485 
THD485B 
THD550 
THD645 
THD914 
THD914A 
THD914B 


THD914NG 


THD3070 
THD3595 
THD3600 


THD3600NG 


THD4001 
THD4002 
THD4003 
THD4004 
THD4148 
THD4149 
THD4150 
THD4151 
THD4152 
THD4153 
THD4154 
THD4447 
THD4448 
THD4610 
THDS/11 
THD6916 
THD6919 
THD6924 
THD9751 
THD9752 
THJ2608 
THJ2609 
THJ3329 
THJ3330 
THJ3331 

THJ3332 
THJ3369 
THJ3370 
THJ3458 
THJ3459 
THJ3460 
THJ3819 
THJ3820 
THJ3821 

THJ3822 
THJ3823 
THJ3824 
THJ3954 


Sprague 


Type 


THD458A 
THD459 
THD459A 
THD462 
THD485 
THD485B 
THD550 
THD645 
THD914 
THD914A 
THD914B 


THD914NG 


THD3070 
THD3595 
THD3600 


THD3600NG 


THD4001 
THD4002 
THD4003 
THD4004 
THD4148 
THD4149 
THD4150 
THD4151 
THD4152 
THD4153 
THD4154 
THD4447 
THD4448 
THD4610 
THD5711 
THD6916 
THD6919 
THD6924 
THD97/51 
THD9752 
THJ2608 
THJ2609 
THJ3329 
THJ3330 
THJ3331 

THJ3332 
THJ3369 
THJ3370 
THJ3458 
THJ3459 
THJ3460 
THJ3819 
THJ3820 
THJ3821 

THJ3822 
THJ3823 
THJ3824 
THJ3954 


Ratings 
(Page) 


3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-63 
3-64 
3-64 
3-28 
3-28 
3-28 
3-28 
3-28 
3-28 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-28 
3-24 
3-24 
3-24 
3-24 
3-24 


Sprague Package 
Process 


Device 
(Page) Type 
7-26 THJ3955 
7-26 THJ3956 
7-26 THJ3957 
7-26 THJ3966 
7-26 THJ3967 
7-26 THJ3967A 
7-26 THJ3968 
7-26 THJ3968A 
7-26 THJ3969 
7-26 THJ3969A 
7-26 THJ3970 
7-26 THJ3971 
7-26 THJ3972 
726 THJ3993 
7-26 THJ3994 
7-26 THJ4091 
7-26 THJ4092 
7-26 THJ4093 
7-26 THJ4117 
7-26 THJ4118 
7-26 THJ4119 
7-26 THJ4220 
7-26 THJ4221 
7-26 THJ4222 
7-26 THJ4223 
7-26 THJ4224 
7-26 THJ4302 
7-26 THJ4303 
7-26 THJ4304 
7-26 THJ4338 
7-26 THJ4339 
7-26 THJ4340 
7-26 THJ4341 
7-26 THJ4381 
7-26 THJ4391 
7-26 THJ4392 
7-26 THJ4393 
7-26 THJ4416 
7-26 THJ4416A 
7-26 THJ4856 
7-26 THJ4856A 
7-26 THJ4857 
7-26 THJ4857A 
7-26 THJ4858 
7-26 THJ4858A 
7-26 THJ4859 
7-26 THJ4859A 
7-26 THJ4860 
7-26 THJ4860A 
7-26 THJ4861 
7-26 THJ4861A 
7-26 THJ4867 
7-26 THJ4868 
7-26 THJ4869 


Sprague 
Type 


THJ3955 
THJ3956 
THJ3957 
THJ3966 
THJ3967 
THJ3967A 
THJ3968 
THJ3968A 
THJ3969 
THJ3969A 
THJ3970 
THJ3971 
THJ3972 
THJ3993 
THJ3994 
THJ4091 
THJ4092 
THJ4093 
THJ4117 
THJ4118 
THJ4119 
THJ4220 
THJ4221 
THJ4222 
THJ4223 
THJ4224 
THJ4302 
THJ4303 
THJ4304 
THJ4338 
THJ4339 
THJ4340 
THJ4341 
THJ4381 
THJ4391 
THJ4392 
THJ4393 
THJ4416 
THJ4416A 
THJ4856 
THJ4856A 
THJ4857 
THJ4857A 
THJ4858 
THJ4858A 
THJ4859 
THJ4859A 
THJ4860 
THJ4860A 
THJ4861 
THJ4861A 
THJ4867 
THJ4868 
THJ4869 


Ratings 
(Page) 


3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-28 
3-28 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-28 
3-24 
3-24 
3-24 
3-24 
3-29 
3-29 
3-20 
3-29 
3-20 
o-20 
3-29 
3-20 
J-20 
3-20 
3-29 
3=20 
o=20) 
3-25 
d-20 
3-25 


2—30 


Sprague Package 
Process (Page) 
NJ35D 7-26 
NJ35D 7-26 
NJ35D 7-26 
NJ26 7-26 
NJ26 7-26 
NJ26 7-26 
NJ26 7-26 
NJ26 7-26 
NJ16 7-26 
NJ16 7-26 
NJ132 7-26 
NJ132 7-26 
NJ132 7-26 
PJ99 7-26 
PJ99 7-26 
NJ132 7-26 
NJ132 7-26 
NJ132 7-26 
NJO1 7-26 
NJO1 7-26 
NJO1 7-26 
NJ16 7-26 
NJ32 7-26 
NJ32 7-26 
NJ32 7-26 
NJ32 7-26 
NJ26 7-26 
NJ26 7-26 
NJ26 7-26 
NJ16 7-26 
NJ16 7-26 
NJ16 7-26 
NJ16 7-26 
PJ32 7-26 
NJ132 7-26 
NJ132 7-26 
NJ132 7-26 
NJ26 7-26 
NJ26 7-26 
NJ132 7-26 
NJ132 7-26 
NJ132 7-26 
NJ132 7-26 
NJ132 7-26 
NJ132 7-26 
NJ132 7-26 
NJ132 7-26 
NJ132 7-26 
NJ132 7-26 
NJ132 7-26 
NJ132 7-26 
NJ16 7-26 
NJ16 7-26 
NJ16 7-26 


Device 
Type 


THJ5018 
THJ5019 
THJS020 
THJ5021 
THJ5033 
THJ5045 
THJ5046 
THJ5047 
THJ5078 
THJ5103 
THJ5104 
THJ5105 
THJ5114 
THJ5115 
THJ5116 
THJ5163 
THJ5196 
THJ5197 
THJ5198 
THJ5199 
THJ5245 
THJ5246 
THJ5247 
THJ5248 
THJ5358 
THJ5359 
THJ5360 
THJ5361 
THJ5362 
THJ5363 
THJ5364 
THJ5397 
THJ5398 
THJ5432 
THJ5433 
THJ5434 
THJ5457 
THJ5458 
THJ5459 
THJ5460 
THJ5461 
THJ5462 
THJ5484 
THJ5485 
THJ5486 
THJ5545 
THJ5546 
THJ5547 
THJ5555 
THJ5556 
THJ5557 
THJ5558 
THJ5638 
THJ5639 


Sprague 
Type 


THJS018 
THJS019 
THJ5020 
THJ5021 
THJ5033 
THJ5045 
THJ5046 
THJ5047 
THJ5078 
THJ5103 
THJ5104 
THJ5105 
THJ5114 
THJ5115 
THJ5116 
THJ5163 
THJ5196 
THJ5197 
THJ5198 
THJ5199 
THJ5245 
THJ5246 
THJ5247 
THJ5248 
THJ5358 
THJ5359 
THJ5360 
THJ5361 
THJ5362 
THJ5363 
THJ5364 
THJ5397 
THJ5398 
THJ5432 
THJ5433 
THJ5434 
THJ5457 
THJ5458 
THJ5459 
THJ5460 
THJ5461 
THJ5462 
THJ5484 
THJ5485 
THJ5486 
THJ5545 
THJ5546 
THJ5547 
THJ5595 
THJ5556 
THJ5557 
THJ5558 
THJ5638 
THJ5639 


Ratings 
(Page) 


3-28 
3-28 
3-28 
3-28 
3-28 
3-29 
3-29 
3-29 
3-25 
3-29 
3-20 
3-25 
3-28 
3-28 
3-28 
3-29 
3-29 
3-25 
3-25 
3-25 
3-25 
3-29 
J-20 
3-29 
3-20 
3-29 
o-20 
o720 
3-29 
3-29 
3-25 
3-29 
o-20 
3-29 
3-25 
3-25 
3-22 
3-29 
3-26 
3-28 
3-28 
3-28 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 


Sprague Package 
Process 


PJ99 
PJ99 
PJ32 
PJ32 
PJ32 
NJ35D 
NJ35D 
NJ35D 
NJ26 
NJ26 
NJ26 
NJ26 
PJ99 
PJ99 
PJ99 
NJ26 
NJ35D 
NJ35D 
NJ35D 
NJ35D 
NJ26 
NJ26 
NJ26 
NJ26 
NJ26 
NJ16 
NJ16 
NJ16 
NJ32 
NJ32 
NJ32 
NJ26L 
NJ26L 
NJ903 
NJ903 
NJ903 
NJ32 
NJ32 
NJ32 
PJ32 
PJ32 
PJ32 
NJ26 
NJ26 
NJ26 
NJ35D 
NJ35D 
NJ35D 
NJ26 
NJ16 
NJ16 
NJ16 
NJ132 
NJ99 


(Page) 


7-26 
(-26 
7-26 
{-26 
1-26 
7-26 
7-26 
1-26 
f~26 
/-26 
/-26 
{—20 
i-26 
7-26 
1-26 
7-26 
/-26 
{-26 
1-26 
1-26 
7-26 
7-26 
7-26 
7-26 
1-26 
7-26 
(—26 
7-26 
7-26 
/-26 
7-26 
1-26 
7-26 
7-26 
7-26 
/-26 
1-26 
I-20 
7-26 
7-26 
1-26 
f=26 
7-26 
7-26 
1-26 
{26 
7-26 
7-26 
/-26 
/-26 
?—26 
7-26 
1-26 
f=26 


—+— 


Device 
Type 


THJ5640 
THJ5653 
THJ5654 
THJ5668 
THJS669 
THJ5670 
THJ5911 
THJ5912 
THJ5949 
THJ5950 
THJ5951 
THJ5952 
THJ5953 
THJ6449 
THJ6450 
THJ6451 
THJ6452 
THJ6453 
THJ6454 
THJBC264A 
THJBC264B 
THJBC264C 
THJBC264D 
THJBF244A 
THJBF244B 
THJBF244C 
THJBF246A 
THJBF246B 
THJBF246C 
THJBF256A 
THJBF256B 
THJBF256C 
THJJ105 
THJJ106 
THJJ107 
THJJ108 
THJJ109 
THJJ110 
THJJ111 
THJJ111A 
THJJ112 
THJJ112A 
THJJ113 
THJJ113A 
THJJ174 
THJJ175 
THJJ176 
THJJ177 
THJJ201 
THJJ202 
THJJ203 
THJJ210 
THJJ211 
THJJ212 


Sprague 
Type 


THJ5640 
THJ5653 
THJ5654 
THJ5668 
THJ5669 
THJ5670 
THJS911 
THJ5912 
THJ5949 
THJ5950 
THJ5951 
THJ5952 
THJ5953 
THJ6449 
THJ6450 
THJ6451 
THJ6452 
THJ6453 
THJ6454 
THJBC264A 
THJBC264B 
THJBC264C 
THJBC264D 
THJBF244A 
THJBF244B 
THJBF244C 
THJBF246A 
THJBF246B 
THJBF246C 
THJBF256A 
THJBF256B 
THJBF256C 
THJJ105 
THJJ106 
THJJ107 
THJJ108 
THJJ109 
THJJ110 
THJJ111 
THJJ111A 
THJJ112 
THJJ112A 
THJJ113 
THJJ113A 
THJJ174 
THJJ175 
THJJ176 
THJJ177 
THJJ201 
THJJ202 
THJJ203 
THJJ210 
THJJ211 
THJJ212 


2—31 


ALPHANUMERIC INDEX 


Ratings 
(Page) 


3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-26 
3-2/ 
3-27 
3-27 
3-27 
3-2/ 
3-27 
3-27 
3-2/ 
3-2 / 
er | 
3-2/ 
3-2/ 
3-2/ 
3-27 
3-27 
3-27 
3-27 
3-27 
3-27 
3-27 
3-2/ 
3-27 
3-2 / 
3-2/ 
3-2/ 
3-29 
3-29 
3-29 
3-29 
J-2/ 
3-27 
3-2/ 
3-27 
3-2 / 
3-2/ 


Sprague Package 


Process 


NJ99 
NJ99 
NJ99 
NJ16 
NJ32 
NJ32 
NJ28D 
NJ28D 
NJ32 
NJ32 
NJ32 
NJ32 
NJ32 
NJ42 
NJ42 
NJ132L 
NJ132L 
NJ132L 
NJ132L 
NJ26 
NJ26 
NJ26 
NJ26 
NJ26 
NJ26 
NJ26 
NJ132 
NJ132 
NJ132 
NJ26 
NJ26 
NJ26 
NJ903 
NJ903 
NJ903 
NJ903 
NJ903 
NJ903 
NJ132 
NJ132 
NJ99 
NJ99 
NJ99 
NJ99 
PJ99 
PJ99 
PJ99 
PJ99 
NJ16 
NJ16 
NJ32 
NJ26L 
NJ26L 
NJ26L 


(Page) 


7-26 
1-26 
/-26 
7-26 
7-26 
{20 
7-26 
7-26 
(-26 
7-26 
1-26 
1-26 
1-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
/-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
1-26 
7-26 
120 
7-26 
7-26 
1-26 
7-26 
7-26 
1-26 
(26 
7-26 
7-26 
7-26 
(=26 
7-26 
f=26 
1-26 
7-26 
7-26 
1-26 
7-26 
f—26 
7-26 


ALPHANUMERIC INDEX 


Device 
Type 


THJJ230 
THJJ231 
THJJ232 
THJJ270 
THJJ271 
THJJ300A 
THJJ300B 
THJJ300€ 
THJJ304 
THJJ305 
THJJ308 
THJJ309 
THJJ310 
THJP1086 
THJP1087 
THJU290 
THJU291 
THJU304 
THJU305 
THJU306 
THJU308 
THJU309 
THJU310 
THJU1897 
THJU1898 
THJU1899 
THJU401 
THJU402 
THJU403 
THJU404 
THJU405 
THJU406 
THYA01 
THYA02 
THYBO1 
THYBO02 
THYI01 
THYI02 
THZ1R8B05 
THZ1R8B10 
THZ2R0B05 
THZ2R0B10 
THZ2R2B05 
THZ2R2B10 
THZ2R4B05 
THZ2R4B10 
THZ2R7A05 
THZ2R7A10 
THZ2R7B05 
THZ2R7B10 
THZ2R8A05 
THZ2R8A10 
THZ3RO0A05 
THZ3R0A10 


Sprague 
Type 


THJJ230 
THJJ231 
THJJ232 
THJJ270 
THJJ271 
THJJ300A 
THJJ300B 
THJJ300C 
THJJ304 
THJJ305 
THJJ308 
THJJ309 
THJJ310 
THJP1086 
THJP1087 
THJU290 
THJU291 
THJU304 
THJU305 
THJU306 
THJU308 
THJU309 
THJU310 
THJU1897 
THJU1898 
THJU1899 
THJU401 
THJU402 
THJU403 
THJU404 
THJU405 
THJU406 
THYA01 
THYA02 
THYBO1 
THYBO02 
THYI01 
THYI02 
THZ1R8B05 
THZ1R8B10 
THZ2ROB05 
THZ2R0B10 
THZ2R2B05 
THZ2R2B10 
THZ2R4B05 
THZ2R4B10 
THZ2R7A05 
THZ2R7A10 
THZ2R7B05 
THZ2R7B10 
THZ2R8A05 
THZ2R8A10 
THZ3RO0A05 
THZ3RO0A10 


Ratings 
(Page) 


3-27 
3-27 
3-27 
3-29 
3-29 
3-27 
3-2/ 
3-27 
3-27 
3-27 
3-2/ 
3-27 
3-2/ 
3-29 
3-29 
3-27 
3-27 
3-29 
3-29 


Sprague Package 
Process 


(Page) 


7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
1-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 


Device 
Type 


THZ3ROB05 
THZ3R0B10 
THZ3R3A05 
THZ3R3A10 
THZ3R3B05 
THZ3R3B10 
THZ3R6A05 
THZ3R6A10 
THZ3R6B05 
THZ3R6B10 
THZ3R9A05 
THZ3R9A10 
THZ3R9B05 
THZ3R9B10 
THZ4R3A05 
THZ4R3A10 
THZ4R3B05 
THZ4R3B10 
THZ4R7A05 
THZ4R7A10 
THZ4R7B05 
THZ4R7B10 
THZ5R1A05 
THZ5R1A10 
THZ5R1B05 
THZ5R1B10 
THZSR6A05 
THZ5R6A10 
THZSR6B05 
THZ5R6B10 
THZ5R6W05 
THZ5SR6W10 
THZ6ROA05 
THZ6ROA10 
THZ6R2A05 
THZ6R2A10 
THZ6R2B05 
THZ6R2B10 
THZ6R2W05 
THZ6R2W10 
THZ6R8A05 
THZ6R8A10 
THZ6R8B05 
THZ6R8B10 
THZ6R8W05 
THZ6R8W10 
THZ7R5A05 
THZ7R5A10 
THZ7R5B05 
THZ7R5B10 
THZ7R5W05 
THZ7RSW10 
THZ8R2A05 
THZ8R2A10 


2—32 


Sprague 
Type 


THZ3ROB05 
THZ3R0B10 
THZ3R3A05 
THZ3R3A10 
THZ3R3B05 
THZ3R3B10 
THZ3R6A05 
THZ3R6A10 
THZ3R6B05 
THZ3R6B10 
THZ3R9A05 
THZ3R9A10 
THZ3R9B05 
THZ3R9B10 
THZ4R3A05 
THZ4R3A10 
THZ4R3B05 
THZ4R3B10 
THZ4R7A05 
THZ4R7A10 
THZ4R7B05 
THZ4R7B10 
THZ5R1A05 
THZ5R1A10 
THZ5R1B05 
THZ5R1B10 
THZSR6A05 
THZ5R6A10 
THZSR6B05 
THZ5R6B10 
THZ5R6W05 
THZ5R6W10 
THZ6ROA05 
THZ6RO0A10 
THZ6R2A05 
THZ6R2A10 
THZ6R2B05 
THZ6R2B10 
THZ6R2W05 
THZ6R2W10 
THZ6R8A05 
THZ6R8A10 
THZ6R8B05 
THZ6R8B10 
THZ6R8W05 
THZ6R8W10 
THZ7RSA05 
THZ7R5A10 
THZ/7RSB05 
THZ7R5B10 
THZ7RSW05 
THZ7R5W10 
THZ8R2A05 
THZ8R2A10 


Ratings 
(Page) 


3-67 
3-67 
3-65 
3-65 
3-67 
3-67 
3-65 
3-65 
3-67 
3-67 
3-65 
3-65 
3-67 
3-67 
3-65 
3-65 
3-67 


Sprague Package 


Process (Page) 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZAA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCD 7-26 
ZCD 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCD 7-26 
ZCD 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCD 7-26 
ZCD 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCA 7-26 
ZCD 7-26 
ZCD 7-26 
ZCA 7-26 
ZCA 7-26 


Device 
Type 


THZ8R2B05 
THZ8R2B10 
THZ8R2W05 
THZ8R2W10 
THZ8R7A05 
THZ8R7A10 
THZ8R7B05 
THZ8R7B10 
THZ9R1A05 
THZ9R1A10 
THZ9R1B05 
THZ9R1B10 
THZ9R1W05 
THZ9R1W10 
THZ010A05 
THZ010A10 
THZ010B05 
THZ010B10 
THZ010W05 
THZ010W10 
THZ011A05 
THZ011A10 
THZ011B05 
THZ011B10 
THZ011W05 
THZ011W10 
THZ012A05 
THZ012A10 
THZ012B05 
THZ012B10 
THZ012W05 
THZ012W10 
THZ013A05 
THZ013A10 
THZ013B05 
THZ013B10 
THZ013W05 
THZ013W10 
THZ014A05 
THZ014A10 
THZ014B05 
THZ014B10 
THZ015A05 
THZ015A10 
THZ015B05 
THZ015B10 
THZ015W05 
THZ015W10 
THZ016A05 
THZ016A10 
THZ016B05 
THZ016B10 
THZ016W05 
THZ016W10 


Sprague 
Type 


THZ8R2B05 
THZ8R2B10 
THZ8R2W05 
THZ8R2W10 
THZ8R7A05 
THZ8R7A10 
THZ8R7B05 
THZ8R7B10 
THZ9R1A05 
THZ9R1A10 
THZ9R1B05 
THZ9R1B10 
THZ9R1WO05 
THZ9R1W10 
THZ010A05 
THZ010A10 
THZ010B05 
THZ010B10 
THZ010W05 
THZ010W10 
THZ011A05 
THZ011A10 
THZ011B05 
THZ011B10 
THZ011W05 
THZ011W10 
THZ012A05 
THZ012A10 
THZ012B05 
THZ012B10 
THZ012W05 
THZ012W10 
THZ013A05 
THZ013A10 
THZ013B05 
THZ013B10 
THZ013W05 
THZ013W10 
THZ014A05 
THZ014A10 
THZ014B05 
THZ014B10 
THZ015A05 
THZ015A10 
THZ015B05 
THZ015B10 
THZ015W05 
THZ015W10 
THZ016A05 
THZ016A10 
THZ016B05 
THZ016B10 
THZ016W05 
THZ016W10 


Ratings 
(Page) 


3-65 
3-65 
3-68 
3-68 
3-65 
3-66 
3-68 
3-68 
3-69 
3-69 
3-66 
3-66 
3-68 
3-68 
3-69 
3-69 


Sprague Package 


Process 


ZCA 
ZCA 
ZCD 
ZCD 
ZCA 


ZKD 
ZKD 


(Page) 


7-26 
7-26 
7-26 
7-26 
7-26 
/-26 
7-26 
7-26 
{-26 
7-26 
7-26 
7-26 
7-26 
1-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
f-26 
7-26 
7-26 
/-26 
7-26 
7-26 
7-26 
/-26 
7-26 
1-26 
7-26 
/-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
/-26 
7-26 
7-26 
7-26 
7-26 
7-26 


Device 
Type 


THZ017A05 
THZ017A10 
THZ017B05 
THZ017B10 
THZ018A05 
THZ018A10 
THZ018B05 
THZ018B10 
THZ018W05 
THZ018W10 
THZ019A05 
THZ019A10 
THZ019B05 
THZ019B10 
THZ020A05 
THZ020A10 
THZ020B05 
THZ020B10 
THZO20W05 
THZO20W10 
THZ022A05 
THZ022A10 
THZ022B05 
THZ022B10 
THZ022W05 
THZ022W10 
THZ024A05 
THZ024A10 
THZ024B05 
THZ024B10 
THZ024W05 
THZ024W10 
THZ025A05 
THZ025A10 
THZ025B05 
THZ025B10 
THZ027A05 
THZ027A10 
THZ027B05 
THZ027B10 
THZ027W05 
THZ027W10 
THZ028A05 
THZ028A10 
THZ028B05 
THZ028B10 
THZ030A05 
THZ030A10 
THZ030B05 
THZ030B10 
THZO30W05 
THZ030W10 
THZ033A05 
THZ033A10 


2—33 


Sprague 
Type 


THZ017A05 
THZ017A10 
THZ017B05 
THZ017B10 
THZ018A05 
THZ018A10 
THZ018B05 
THZ018B10 
THZ018W05 
THZ018W10 
THZ019A05 
THZ019A10 
THZ019B05 
THZ019B10 
THZO20A05 
THZ020A10 
THZ020B05 
THZ020B10 
THZO20W05 
THZ020W10 
THZ022A05 
THZ022A10 
THZ022B05 
THZ022B10 
THZO22W05 
THZ022W10 
THZ024A05 
THZ024A10 
THZ024B05 
THZ024B10 
THZ024W05 
THZ024W10 
THZ025A05 
THZ025A10 
THZ025B05 
THZ025B10 
THZ027A05 
THZ027A10 
THZ027B05 
THZ027B10 
THZ027W05 
THZ027W10 
THZ028A05 
THZ028A10 
THZ028B05 
THZ028B10 
THZ030A05 
THZ030A10 
THZ030B05 
THZ030B10 
THZO30W05 
THZ030W10 
THZ033A05 
THZ033A10 


ALPHANUMERIC INDEX 


Ratings 
(Page) 


3-66 
3-66 
3-68 
3-68 
3-66 
3-66 
3-68 
3-68 
3-69 
3-69 
3-66 
3-66 
3-68 
3-68 
3-66 
3-66 
3-68 
3-68 
3-69 
3-69 
3-66 
3-66 
3-68 
3-68 
3-69 
3-69 
3-66 
3-66 
3-68 
3-68 
3-69 
3-69 
3-66 
3-66 
3-68 
3-68 
3-66 
3-66 
3-68 
3-68 
3-69 
3-69 
3-66 
3-66 
3-68 
3-68 
3-66 
3-66 
3-68 
3-68 
3-69 
3-69 
3-66 
3-66 


Sprague Package 


Process 


(Page) 


ALPHANUMERIC INDEX 


Device Sprague Ratings Sprague Package 

Type Type (Page) Process (Page) 
THZ033B05 THZ033B05 3-68 ZEA 7-26 
THZ033B10 THZ033B10 3-68 ZEA 7-26 
THZ033W05 = =THZ033W05 3-69 ZED 7-26 
THZ033W10 THZ033W10 3-69 ZED 7-26 
THZ036A05 THZ036A05 3-66 ZEA 7-26 
THZ036A10 THZ036A10 3-66 ZEA 7-26 
THZ036B05 THZ036B05 3-68 ZEA 7-26 
THZ036B10 THZ036B10 3-68 ZEA 7-26 
THZO36W05 = THZO36W05 3-69 ZED 7-26 
THZ036W10 THZO36W10 3-69 ZED 7-26 
THZO39A05 THZ039A05 3-66 ZEA 7-26 
THZ039A10 THZ039A10 3-66 ZEA 7-26 
THZ039B05 THZ039B05 3-68 ZEA 7-26 
THZ039B10 THZ039B10 3-68 ZEA 7-26 
THZ039W05 THZO39W05 3-69 ZED 7-26 
THZ039W10 THZO39W10 3-69 ZED 7-26 
THZ043A05  THZ043A05 3-66 ZEA 7-26 
THZ043A10 THZ043A10 3-66 ZEA 7-26 
THZ043B05 THZ043B05 3-68 ZEA 7-26 
THZ043B10 THZ043B10 3-68 ZEA 7-26 
THZ043W05 THZ043W05 3-69 ZED 7-26 
THZ0438W10 =THZ043W10 393-69 ZED 7-26 
THZ047A05 THZ047A05 3-66 ZEA 7-26 
THZ047A10 THZ047A10 3-66 ZEA 7-26 
THZ047B05 THZ047B05 3-68 ZEA 7-26 
THZ047B10 THZ047B10 3-68 ZEA 7-26 
THZ047W05 THZ047W05 = 3-69 ZED 7-26 
THZ047W10 + =THZ047W10 393-69 ZED 7-26 
THZ051A05 THZ051A05 3-66 ZEA 7-26 
THZ051A10 THZ051A10 3-66 ZEA 7-26 
THZ051B05 THZ051B05 3-68 ZEA 7-26 
THZ051B10 THZ051B10 3-68 ZEA 7-26 
THZ051W05 THZ051W05 3-69 ZED 7-26 
THZ051W10 = THZ051W10 383-69 ZED 7-26 
THZO56A05 THZ056A05 3-66 ZEA 7-26 
THZ056A10 THZ056A10 3-66 ZEA 7-26 
THZO056B05 THZO56B05 3-68 ZEA 7-26 
THZ056B10 THZ056B10 3-68 ZEA 7-26 
THZO60A05 THZO60A05 3-66 ZEA 7-26 
THZO060A10 THZ060A10 3-66 ZEA 7-26 
THZO60B05 THZO60B05 3-68 ZEA 7-26 
THZ060B10 THZ060B10 3-68 ZEA 7-26 
THZ821 THZ821 3-70 ZHO 7-26 
THZ821A THZ821A 3-70 ZHO 7-26 
THZ823 THZ823 3-70 ZHO 7-26 
THZ823A THZ823A 3-70 ZHO 7-26 
THZ825 THZ825 3-70 ZHO 7-26 
THZ825A THZ825A 3-70 ZHO 7-26 
THZ827 THZ827 3-70 ZHO 7-26 
THZ827A THZ827A 3-70 ZHO 7-26 
THZ4565 THZ4565 3-70 ZHR 7-26 
THZ4565A THZ4565A 3-70 ZHR 7-26 
THZ4566 THZ4566 3-70 ZHR 7-26 
THZ4566A THZ4566A 3-70 ZHR 7-26 


Device Sprague Ratings 
Type Type (Page) Process 

THZ4567 THZ4567 3-70 ZHR 
THZ4567A THZ4567A 3-70 ZHR 
THZ4568 THZ4568 3-/0 ZHR 
THZ4568A THZ4568A 3-70 ZHR 
THZ4570 THZ4570 3-70 ZHQ 
THZ4570A THZ4570A 3-70 ZHQ 
THZ4571 THZ4571 3-70 ZHQ 
THZ4571A THZ4571A 3-70 ZHQ 
THZ4572 THZ4572 3-/0 ZHQ 
THZ4572A THZ4572A 3-70 ZHQ 
THZ4573 THZ4573 3-70 ZHQ 
THZ4573A THZ4573A 3-70 ZHQ 
THZ4575 THZ4575 3-70 ZHP 
THZ4575A THZ4575A 3-70 ZHP 
THZ4576 THZ4576 3-70 ZHP 
THZ4576A THZ4576A 3-70 ZHP 
THZ4577 THZ4577 3-70 ZHP 
THZ4577A THZ4577A 3-70 ZHP 
THZ4578 THZ4578 3-70 ZHP 
THZ4578A THZ4578A 3-70 ZHP 
TMPA811C5 = =TMPA811C5 =3-52 JFA 

TMPA811C6 TMPA811C6 3-52 JFA 

TMPA811C7 = =TMPA811C7 = 33-52 JFA 

TMPA811C8  TMPA811C8 3-52 JFA 

TMPA812M3 TMPA812M3 3-52 BXE 
TMPA812M4 TMPA812M4 3-52 BXE 
TMPA812M5 TMPA812M5 3-52 BXE 
TMPA812M6 = TMPA812M6 = 3-52 BXE 
TMPA812M7 = =TMPA812M7 = 3-52 BXE 
TMPA813S2 TMPA813S2 3-52 JFA 

TMPA813S3.  TMPA813S3 3-52 JFA 

TMPA813S4  TMPA813S4 = 3-52 JFA 

TMPA956H3 TMPA956H3 3-52 BIB 
TMPA956H4 TMPAS56H4 3-52 BIB 
TMPA956H5 TMPA956H5 3-52 BTB 
TMPC1009F1 TMPC1O009F1 3-50 DMA 
TMPC1009F2 TMPC1009F2 3-50 DMA 
TMPC1009F3 TMPC1009F3 3-50 DMA 
TMPC1009F4 TMPC1009F4 3-50 DMA 
TMPC1009F5 TMPC1O009F5 3-50 DMA 
TMPC1622D6 TMPC1622D6 3-50 FEE 

TMPC1622D7 = TMPC1622D7 3-50 FEE 

TMPC1622D8 TMPC1622D8 3-50 FEE 

TMPC1623L3 TMPC1623L3 3-50 FEE 

TMPC1623L4 TMPC1623L4 3-50 FEE 

TMPC1623L5 TMPC1623L5 3-50 FEE 

TMPC1623L6 TMPC1623L6 3-50 FEE 

TMPC1623L7 TMPC1623L7 3-50 FEE 

TMPC1653N2 TMPC1653N2 3-50 VXA 
TMPC1653N3 TMPC1653N3 3-50 VXA 
TMPC1653N4 TMPC1653N4 3-50 VXA 
TMPC1654N5 TMPC1654N5 3-50 VXA 
TMPC1654N6 TMPC1654N6 3-50 VXA 
TMPC1654N7 = TMPC1654N7 3-50 VXA 


Sprague Package 


2—34 


(Page) 


7-26 
1-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
(-26 
1-26 
7-26 
1-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-26 
7-16 
/-16 
/-16 
1-16 
7-16 
/-16 
7-16 
7-16 
7-16 
7-16 
/-16 
7-16 
1-16 
7-16 
7-16 
7-16 
{16 
7-16 
7-16 
f—-16 
7-16 
1-16 
{-16 
i—16 
7-16 
7-16 
1-16 
7-16 
7-16 
/-16 
7-16 
7=16 
i165 
/-16 


Device 
Type 


Sprague 
Type 


TMPD459 
TMPD914 
TMPD2835 
TMPD2836 
TMPD2837 
TMPD2838 
TMPD4148 
TMPD4150 
TMPD4153 
TMPD4154 
TMPD4447 
TMPD4448 
TMPD5711 
TMPD6050 
TMPD6100 
TMPD6916 
TMPD6919 
TMPD6924 
TMPD7000 
TMPF2608 
TMPF2609 
TMPF3329 
TMPF3330 
TMPF3331 
TMPF3332 
TMPF3369 
TMPF3370 
TMPF3458 
TMPF3459 
TMPF3460 
TMPF3819 
TMPF3820 
TMPF3821 
TMPF3822 
TMPF3823 
TMPF3824 
TMPF3966 
TMPF3967 
TMPF3967A 
TMPF3968 
TMPF3968A 
TMPF3969 
TMPF3969A 
TMPF3970 
TMPF3971 
TMPF3972 
TMPF3993 
TMPF3994 
TMPF4091 
TMPF4092 
TMPF4093 
TMPF4117 
TMPF4118 
TMPF4119 


TMPD459 
TMPD914 
TMPD2835 
TMPD2836 
TMPD2837 
TMPD2838 
TMPD4148 
TMPD4150 
TMPD4153 
TMPD4154 
TMPD4447 
TMPD4448 
TMPD5S711 
TMPD6050 
TMPD6100 
TMPD6916 
TMPD6919 
TMPD6924 
TMPD7000 
TMPF2608 
TMPF2609 
TMPF3329 
TMPF3330 
TMPF3331 
TMPF3332 
TMPF3369 
TMPF3370 
TMPF3458 
TMPF3459 
TMPF3460 
TMPF3819 
TMPF3820 
TMPF3821 
TMPF3822 
TMPF3823 
TMPF3824 
TMPF3966 
TMPF3967 
TMPF3967A 
TMPF3968 
TMPF3968A 
TMPF3969 
TMPF3969A 
TMPF3970 
TMPF3971 
TMPF3972 
TMPF3993 
TMPF3994 
TMPF4091 
TMPF4092 
TMPF4093 
TMPF4117 
TMPF4118 
TMPF4119 


Ratings 
(Page) 


3-/2 
3-/2 
3-/2 
3-/2 
3-/2 
3-/2 
3-/2 
3-/2 
3-/2 
J-f2 
3-/2 
3-/2 
3-/2 
3-/2 
3-/2 
3-/2 
3-72 
3-/2 
3-/2 
3-5 / 
3-97 
3-9/ 
3-9 / 
3-9/ 
3-5 / 
3-54 
3-94 
3-54 
3-54 
3-54 
3-54 
3-5/ 
3-54 
3-94 
3-94 
3-54 
3-54 
3-94 
3-54 
3-54 
3-94 
3-94 
3-54 
3-94 
3-54 
3-54 
3-5 / 
omar 
3-94 
3-54 
3-94 
3-54 
3-94 
3-94 


ALPHANUMERIC INDEX 


Sprague Package Device Sprague Ratings 
Process (Page) Type Type (Page) 
TRO 7-18 TMPF4220 TMPF4220 3-54 
TSB 7-18 TMPF4221 TMPF4221 3-54 
DOB 7-21 TMPF4222 TMPF4222 3-54 
DOB 7-21 TMPF4223 TMPF4223 3-54 
DBA 7-19 TMPF4224 TMPF4224 3-54 
DBA 7-19 TMPF4302 TMPF4302 3-54 
TSB 7-18 TMPF4303 TMPF4303 3-54 
Ts 7-18 TMPF4304 TMPF4304 3-54 
TSB 7-18 TMPF4338 TMPF4338 3-54 
TSB 7-18 TMPF4339 TMPF4339 3-54 
TSB 7-18 TMPF4340 TMPF4340 3-54 
TSs 7-18 TMPF4341 TMPF4341 3-54 
BKA 7-18 TMPF4381 TMPF4381 3-57 
TSB 7-18 TMPF4391 TMPF4391 3-54 
DBA 7-19 TMPF4392 TMPF4392 3-54 
BKA 7-18 TMPF4393 TMPF4393 3-54 
BKF 7-18 TMPF4416 TMPF4416 3-54 
BKD 7-18 TMPF4416A = TMPF4416A 3-54 
TSB 7-20 TMPF4856 TMPF4856 3-54 
PJ32 7-17 TMPF4856A  TMPF4856A 3-54 
PJ32 7-1/ TMPF4857 TMPF4857 3-54 
Pus2 7-17 TMPF4857A  TMPF4857A 3-54 
PJs2 7-1/7 TMPF4858 TMPF4858 3-54 
Puse 7-17 TMPF4858A TMPF4858A 3-55 
Puc 7-1/7 TMPF4859 TMPF4859 3-55 
NJ16 7-17 TMPF4859A TMPF4859A 3-55 
NJ16 7-17 TMPF4860 TMPF4860 3-55 
NJ132 7-17 TMPF4860A TMPF4860A 3-55 
NJ16 7-17 TMPF4861 TMPF4861 3-55 
NJ16 7-1/ TMPF4861A  TMPF4861A 3-55 
NJ32 7-1/ TMPF4867 TMPF4867 3-55 
Puc 7-17 TMPF4868 TMPF4868 3-55 
NJ32 7-17 TMPF4869 TMPF4869 3-55 
NJ32 7-1/ TMPF5018 TMPF5018 3-5/7 
NJ32 7-17 TMPF5019 TMPF5019 3-57 
NJ32 7-17 TMPF5020 TMPF5020 3-9/ 
NJ26 7-1/7 TMPF5021 TMPF5021 3-57 
NJ26 7-17 TMPF5033 TMPF5033 3-5/7 
NJ26 7-17 TMPF5078 TMPF5078 3-55 
NJ26 7-17 TMPF5103 TMPF5103 3-59 
NJ26 7-1/7 TMPF5104 TMPF5104 3-55 
NJ16 /-1/ TMPF5105 TMPF5105 3-95 
NJ16 7-17 TMPF5114 TMPF5114 3-5/7 
NJ132 7-17 TMPF5115 TMPF5115 3-9/7 
NJ132 7-17 TMPF5116 TMPF5116 3-9/ 
NJ132 7-17 TMPF5163 TMPF5163 3-55 
PJ99 7-17 TMPF5245 TMPF5245 3-59 
PJ99 7-17 TMPF5246 TMPF5246 3-99 
NJ132 7-17 TMPF5247 TMPF5247 3-595 
NJ132 7-17 TMPF5248 TMPF5248 3-55 
NJ132 7-17 TMPF5358 TMPF5358 3-55 
NJO1 7-17 TMPF5359 TMPF5359 3-55 
NJO1 7-17 TMPF5360 TMPF5360 3-55 
NJO1 3-95 


f-1/ 


TMPF5361 


TMPF5361 


Sprague Package 
Process (Page) 
NJ16 7-17 
NJ32 7-17 
NJ32 7-17 
NJ32 7-17 
NJ32 7-17 
NJ26 7-17 
NJ26 7-17 
NJ26 7-1/ 
NJ16 7-17 
NJ16 7-17 
NJ16 7-1/ 
NJ16 7-17 
PJ32 7-17 
NJ132 7-17 
NJ132 7-17 
NJ132 7-17 
NJ26 7-17 
NJ26 7-17 
NJ132 7-17 
NJ132 7-1/7 
NJ132 7-17 
NJ132 7-17 
NJ132 7-17 
NJ132 7-1/7 
NJ132 7-17 
NJ132 7-1/ 
NJ132 7-17 
NJ132 7-17 
NJ132 7-1/ 
NJ132 7-17 
NJ16 7-1/7 
NJ16 7-1/ 
NJ16 7-17 
PJ99 7-17 
PJ99 7-1/ 
PJ32 7-1/7 
PJ32 7-1/7 
PI32 7-17 
NJ26 7-17 
NJ26 7-17 
NJ26 7-17 
NJ26 7-17 
PJ99 7-17 
PJ99 7-1/ 
PJ99 7-17 
NJ26 7-17 
NJ26 7-17 
NJ26 7-17 
NJ26 7-17 
NJ26 7-17 
NJ16 7-1/7 
NJ16 7-17 
NJ16 7-17 
NJ16 


f=17 


2—35 
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Device 
Type 


TMPF5362 
TMPF5363 
TMPF5364 
TMPF5397 
TMPF5398 
TMPF5457 
TMPF5458 
TMPF5459 
TMPF5460 
TMPF5461 
TMPF5462 
TMPF5484 
TMPF5485 
TMPF5486 
TMPF5555 
TMPF5556 
TMPF5557 
TMPF5558 
TMPF5638 
TMPF5639 
TMPF5640 
TMPF5653 
TMPF5654 
TMPF5668 
TMPF5669 
TMPF5670 
TMPF5949 
TMPF5950 
TMPF5951 
TMPF5952 
TMPF5953 
TMPF6451 
TMPF6452 
TMPF6453 
TMPF6454 
TMPFBC264A 
TMPFBC264B 
TMPFBC264C 
TMPFBC264D 
TMPFBF244A 
TMPFBF244B 
TMPFBF244C 
TMPFBF246A 
TMPFBF246B 
TMPFBF246C 
TMPFBF256A 
TMPFBF256B 
TMPFBF256C 
TMPFJ111 
TMPFJ111A 
TMPFJ112 
TMPFJ112A 
TMPFJ113 


Sprague 
Type 


TMPF5362 
TMPF5363 
TMPF5364 
TMPF5397 
TMPF5398 
TMPF5457 
TMPF5458 
TMPF5459 
TMPF5460 
TMPF5461 
TMPF5462 
TMPF5484 
TMPF5485 
TMPF5486 
TMPF5555 
TMPF5556 
TMPF5557 
TMPF5558 
TMPF5638 
TMPF5639 
TMPF5640 
TMPF5653 
TMPF5654 
TMPF5668 
TMPF5669 
TMPF5670 
TMPF5949 
TMPF5950 
TMPF5951 
TMPF5952 
TMPF5953 
TMPF6451 
TMPF6452 
TMPF6453 
TMPF6454 
TMPFBC264A 
TMPFBC264B 
TMPFBC264C 
TMPFBC264D 
TMPFBF244A 
TMPFBF244B 
TMPFBF244C 
TMPFBF246A 
TMPFBF246B 
TMPFBF246C 
TMPFBF256A 
TMPFBF256B 
TMPFBF256C 
TMPFJ111 
TMPFJ111A 
TMPFJ112 
TMPFJ112A 
TMPFJ113 


Ratings 
(Page) 


3-59 
a0 
3-00 
J-09 
3-59 
3-59 
3-59 
J-99 
3-5/ 
3-5/ 
3-9/ 
3-95 
3-99 
3-59 
3-95 
3-99 
3-95 
3-99 
3-00 
3-59 
3-99 
3-59 
3-59 
3-59 
3-99 
3-59 
J-D9 
3-59 
3-56 
3-56 
3-56 
3-56 
3-56 
3-56 
3-56 
3-56 
3-56 


3-56 


Sprague Package 


Process (Page) 
NJ32 7-17 
NJ32 7-17 
NJ32 7-17 
NJ26L 7-17 
NJ26L 7-17 
NJ32 7-17 
NJ32 7-17 
NJ32 7-17 
PJa2 7-17 
Pde 7-17 
PJ32 7-17 
NJ26 7-17 
NJ26 7-17 
NJ26 7-17 
NJ26 7-17 
NJ16 7-17 
NJ16 7-1/ 
NJ16 7-17 
NJ132 7-17 
NJ99 7-17 
NJ99 7-17 
NJ99 7-17 
NJ99 7-17 
NJ16 7-17 
NJ32 7-17 
NJ32 7-17 
NJ32 7-17 
NJ32 7-17 
NJ32 7-17 
NJ32 7-17 
NJ32 7-17 
NJ132L 7-17 
NJ132L = 7-17 
NJ132L 7-17 
NJ132L 7-17 
NJ26 7-17 
NJ26 7-17 
NJ26 7-17 
NJ26 7-17 
NJ26 7-17 
NJ26 7-17 
NJ26 7-17 
NJ99 7-17 
NJ132 7-17 
NJ132 7-17 
NJ26 7-17 
NJ26 7-17 
NJ26 7-17 
NJ132 7-17 
NJ132 7-17 
NJ99 7-17 
NJ99 7-17 
NJ99 7-1/7 


Device 
Type 


TMPFJ114 
TMPFJ174 
TMPFJ175 
TMPFJ176 
TMPFJ177 
TMPFJ201 
TMPFJ202 
TMPFJ203 
TMPFJ210 
TMPFJ211 
TMPFJ212 
TMPFJ230 
TMPFJ231 
TMPFJ232 
TMPFJ270 
TMPFJ271 
TMPFJ300A 
TMPFJ300B 
TMPFJ300C 
TMPFJ304 
TMPFJ305 
TMPFJ308 
TMPFJ309 
TMPFJ310 
TMPFP1086 
TMPFP1087 
TMPFU1897 
TMPFU1898 
TMPFU1899 
TMPFU304 
TMPFU305 
TMPFU306 
TMPFU308 
TMPFU309 
TMPFU310 
TMPT404 
TMPT404A 
TMPT918 
TMPT2221 
TMPT2221A 
TMPT2222 
TMPT2222A 
TMPT2484 
TMPT2906 
TMPT2906A 
TMPT2907 
TMPT2907A 
TMPT3638 
TMPT3638A 
TMPT3798 
TMPT3798A 
TMPT3903 
TMPT3904 


2—36 


Sprague 
Type 


TMPFJ114 
TMPFJ174 
TMPFJ175 
TMPFJ176 
TMPFJ177 
TMPFJ201 
TMPFJ202 
TMPFJ203 
TMPFJ210 
TMPFJ211 
TMPFJ212 
TMPFJ230 
TMPFJ231 
TMPFJ232 
TMPFJ270 
TMPFJ271 
TMPFJ300A 
TMPFJ300B 
TMPFJ300C 
TMPFJ304 
TMPFJ305 
TMPFJ308 
TMPFJ309 
TMPFJ310 
TMPFP1086 
TMPFP1087 
TMPFU1897 
TMPFU1898 
TMPFU1899 
TMPFU304 
TMPFU305 
TMPFU306 
TMPFU308 
TMPFU309 
TMPFU310 
TMP1404 
TMPT404A 
TMPT918 
TMPT2221 
TMPT2221A 
TMPT2222 
TMPT2222A 
TMPT2484 
TMPT2906 
TMPT2906A 
TMPT2907 
TMPT2907A 
TMPT3638 
TMPT3638A 
TMPT3798 
TMPT3798A 
TMPT3903 
TMPT3904 


Ratings 
(Page) 


3-57 
JF 
3-5/ 
3-5/ 
3-5/ 
3-56 
3-56 
3-56 
3-56 
3-56 
3-96 
3-56 
3-56 
3-56 
J-0/ 
J-o/ 
3-56 
3-56 
3-56 
3-56 
3-56 
3-56 
3-56 
3-56 
3-D/ 
3-9/ 
3-56 
3-56 
3-56 
3-o/ 
3-9/ 
sof 
3-56 
3-56 
3-56 
3-52 
3-92 
3-50 
3-50 
3-51 
3-51 
3-51 
3-51 
3-52 
3-52 
3-52 
3-92 
3-53 
3-53 
3-53 
3-53 
3-51 
3-91 


Sprague Package 


Process 


NJ99 
PJ99 


(Page) 


7-17 
1-17" 
{-17 
(-17 
(-17 
(-1/ 
{-17 
(-1/ 
(-17 
(-17 
7-17 
1-17 
(-17 
{-17 
{-1f 
‘-1/7 
{-17 
{-17 
{-17 
7-17 
{-17 
f-1/ 
{-17 
{-17 
{-17 
f-17 
(-17 
{-17 
{-17 
7-17 
(-1/ 
/-17 
7-17 
(-17 
(-1/ 
7-16 
{-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
t=16 


Device 
Type 


TMPT3906 
TMP14124 
TMPT4125 
TMPT4126 
TMPT4401 
TMPT4402 
TMPT4403 
TMPT5086 
TMPT5087 
TMPT5088 
TMPT5089 
TMPT5401 
TMPT5550 
TMPT5551 
TMPT6427 
TMPT6428 
TMPT6429 
TMPTA05 
TMPTA06 
TMPTA12 
TMPTA13 
TMPTA14 
TMPTA20 
TMPTA42 
TMPTA43 
TMPTASS 
TMPTAS6 
TMPTA63 
TMPTA64 
TMPTA70 
TMPTA92 
TMPTA93 
TMPTH81 
TMPZ821 
TMPZ821A 
TMPZ823 
TMPZ823A 
TMPZ825 
TMPZ825A 
TMPZ827 
TMPZ827A 
TMPZ4565 


TMPZ4565A 


TMPZ4566 


TMPZ4566A 


TMPZ4567 


TMPZ4567A 


TMPZ4568 


TMPZ4568A 


TMPZ4570 


TMPZ4570A 


TMPZ4571 


TMPZ4571A 


TMPZ4572 


Sprague 
Type 


TMPT3906 
TMPT4124 
TMPT4125 
TMPT4126 
TMPT4401 
TMPT4402 
TMPT4403 
TMPT5086 
TMPT5087 
TMPT5088 
TMPT5089 
TMPT5401 
TMPT5550 
TMPT5551 
TMPT6427 
TMP16428 
TMPT6429 
TMPTAQS 
TMPTA06 
TMPTA12 
TMPTA13 
TMPTA14 
TMPTA20 
TMPTA42 
TMPTA43 
TMPTASS 
TMPTAS6 
TMPTA63 
TMPTA64 
TMPTA70 
TMPTA92 
TMPTA93 
TMPTH81 
TMPZ821 
TMPZ821A 
TMPZ823 
TMPZ823A 
TMPZ825 
TMPZ825A 
TMPZ827 
TMPZ827A 
TMPZ4565 


TMPZ4565A 


TMPZ4566 


TMPZ4566A 


TMPZ4567 


TMPZ4567A 


TMPZ4568 


TMPZ4568A 


TMPZ4570 


TMPZ4570A 


TMPZ4571 


TMPZ4571A 


TMPZ4572 


Ratings 
(Page) 


3-53 
3-51 
3-53 
3-53 
3-51 
3-53 
3-53 
3-53 
3-93 
3-91 
3-51 
3-93 
3-51 
3-51 
3-51 
3-51 
3-51 
3-51 
3-91 
3-51 
3-51 
3-51 
3-91 


3-74 


Sprague Package 
Process 


(Page) 


¥=16 
7-16 
/-16 
f=16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
/-16 
7-16 
7-16 
7-16 
/-16 
/-16 
7-16 
7-16 
/-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
7-16 
1-22 
(-22 
1-22 
7-22 
1-22 
f=22 
1-22 
7-22 
7-22 
7-22 
1-22 
7-22 
7-22 
1-22 
1-22 
(-22 
7-22 
7-22 
7-22 
7-22 
{-22 


Device 
Type 


TMPZ4572A 
TMPZ4573 
TMPZ4573A 
TMPZ4575 
TMPZ4575A 
TMPZ4576 
TMPZ4576A 
TMPZ4577 
TMPZ4577A 
TMPZ4578 
TMPZ4578A 
TMPZ5229 
TMPZ5230 
TMPZ5231 
TMPZ5232 
TMPZ5233 
TMPZ5234 
TMPZ5235 
TMPZ5236 
TMPZ5237 
TMPZ5238 
TMPZ5239 
TMPZ5240 
TMPZ5241 
TMPZ5242 
TMPZ5243 
TMPZ5244 
TMPZ5245 
TMPZ5246 
TMPZ5247 
TMPZ5248 
TMPZ5249 
TMPZ5250 
TMPZ5251 
TMPZ5252 
TMPZ5253 
TMPZ5254 
TMPZ5255 
TMPZ5256 
TMPZ5257 
TND903 
TND905 
TND907 
TND908 
TND918 
TND921 
TND933 
TND938 
TND939 
TND940 
TND942 
TP918 
TP930 
TP2218 


2—37/ 


Sprague 
Type 


TMPZ4572A 
TMPZ4573 
TMPZ4573A 
TMPZ4575 
TMPZ4575A 
TMPZ4576 
TMPZ4576A 
TMPZ4577 
TMPZ4577A 
TMPZ4578 
TMPZ4578A 
TMPZ5229 
TMPZ5230 
TMPZ5231 
TMPZ5232 
TMPZ5233 
TMPZ5234 
TMPZ5235 
TMPZ5236 
TMPZ5237 
TMPZ5238 
TMPZ5239 
TMPZ5240 
TMPZ5241 
TMPZ5242 
TMPZ5243 
TMPZ5244 
TMPZ5245 
TMPZ5246 
TMPZ5247 
TMPZ5248 
TMPZ5249 
TMPZ5250 
TMPZ5251 
TMPZ5252 
TMPZ5253 
TMPZ5254 
TMPZ5255 
TMPZ5256 
TMPZ5257 
TND903 
TND905 
TND907 
TND908 
TND918 
TND921 
TND933 
TND938 
TND939 
TND940 
TND942 
TP918 
TP930 
TP2218 
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Ratings 
(Page) 


3-/4 
3-7/4 
3-74 
3-74 
3-74 
3-/4 
3-74 
3-7/4 
3-74 
3-74 
3-/4 
3-73 
3-73 
3-73 
3-73 
3-73 
3-73 
3-73 
3-73 


Sprague Package 


Process 


(Page) 


1-22 
1-22 
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Device 
Type 


Sprague 
Type 


Ratings 
(Page) 


Sprague Package 
Process (Page) 


Device Sprague 
Type Type 


Ratings 
(Page) 


Sprague Package 
Process (Page) 


TP2218A 
TP2219 
TP2219A 
P2221 
TP2221A 
TP2222 
TP2222A 
TP2484 
TP2608 
TP2609 
TP2904 
TP2904A 
TP2905 
TP2905A 
TP2906 
TP2906A 
TP2907 
TP2907A 
TP2944 
TP2945 
TP2946 
TP3250 
TP3251 
TP3252 
TP3253 
TP3299 
TP3300 
TP3301 
TP3302 
TP3329 
TP3330 
TP3331 
TP3332 
TP3369 
TP3370 
TP3444 
TP3458 
TP3459 
TP3460 
TP3564 
TP3565 
TP3566 
TP3567 
TP3568 
TP3569 
TP3638 
TP3638A 
TP3641 
TP3642 
TP3643 
TP3644 
TP3691 
TP3692 
TP3693 


TP2218A 
TP2219 
TP2219A 
TP2221 
TP2221A 
TP2222 
TP2222A 
TP2484 
TP2608 
TP2609 
TP2904 
TP2904A 
TP2905 
TP2905A 
TP2906 
TP2906A 
TP2907 
TP2907A 
TP2944 
TP2945 
TP2946 
TP3250 
TP3251 
TP3252 
TP3253 
TP3299 
TP3300 
TP3301 
TP3302 
TP3329 
TP3330 
TP3331 
TP3332 
TP3369 
TP3370 
TP3444 
TP3458 
TP3459 
TP3460 
TP3564 
TP3565 
TP3566 
TP3567 
TP3568 
TP3569 
TP3638 
TP3638A 
TP3641 
TP3642 
TP3643 
TP3644 
TP3691 
TP3692 
TP3693 
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TP3694 
TP3700 
TP3701 
TP3724 
TP3724A 
TP3798 
TP3798A 
TP3799 
TP3799A 
TP3821 
TP3822 
TP3823 
TP3824 
TP3966 
TP3967 
TP3967A 
TP3968 
TP3968A 
TP3969 
TP3969A 
TP3970 
TP3971 
TP3972 
TP3993 
TP3994 
TP4013 
TP4014 
TP4091 
TP4092 
TP4093 
TP4117 
TP4118 
TP4119 
TP4220 
TP4221 
TP4222 
TP4223 
TP4224 
TP4302 
TP4303 
TP4304 
TP4314 
TP4338 
TP4339 
TP4340 
TP4341 
TP4354 
TP4355 
TP4356 
TP4381 
TP4384 
TP4386 
TP4391 
TP4392 


TP3694 
TP3700 
TP3701 
TP3724 
TP3724A 
TP3798 
TP3798A 
TP3799 
TP3799A 
TP3821 
TP3822 
TP3823 
TP3824 
TP3966 
TP396/7 
TP3967A 
TP3968 
TP3968A 
TP3969 
TP3969A 
TP3970 
TP3971 
TP3972 
TP3993 
TP3994 
TP4013 
TP4014 
TP4091 
TP4092 
TP4093 
TP4117 
TP4118 
TP4119 
TP4220 
TP4221 
TP4222 
TP4223 
TP4224 
TP4302 
TP4303 
TP4304 
TP4314 
TP4338 
TP4339 
TP4340 
TP4341 
TP4354 
TP4355 
TP4356 
TP4381 
TP4384 
TP4386 
TP4391 
TP4392 
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ALPHANUMERIC INDEX 


Device Sprague Ratings Sprague Package Device Sprague Ratings Sprague Package 
Type Type (Page) Process (Page) Type Type (Page) Process (Page) 
TP4393 TP4393 3-45 NJ132 7-11 TP5363 TP5363 3-46 NJ32 7-11 
TP4413 TP4413 3-40 JFA 7-8 TP5364 TP5364 3-46 NJ32 7-11 
TP4415 TP4415 3-40 JFA 7-8 TP5368 TP5368 3-33 DCA 7-8 
TP4416 TP4416 3-45 NJ26 7-11 TP5369 TP5369 3-33 DCA 7-8 
TP4416A TP4416A 3-45 NJ26 7-11 TP5370 TP5370 3-33 DCA 7-8 
TP4856 TP4856 3-45 NJ132 7-11 TP53/1 TP5371 3-33 DCA 7-8 
TP4856A TP4856A 3-45 NJ132 7-11 TP53f2 TP5372 3-41 JFA 7-8 
TP4857 TP4857 3-45 NJ132 7-11 TP537/3 TP5373 3-41 JFA 7-8 
TP4857A TP4857A 3-45 NJ132 7-11 TP5374 TP5374 3-41 JFA 7-8 
TP4858 TP4858 3-45 NJ132 7-11 TP5373 TP5375 3-41 JFA 7-8 
TP4858A TP4858A 3-46 NJ132 7-11 TP537/6 TP5376 3-33 JGA 7-8 
TP4859 TP4859 3-46 NJ132 7-11 TP5377 TP5377 3-33 JGA 7-8 
TP4859A TP4859A 3-46 NJ132 7-11 TP5378 TP5978 3-41 JFA 7-8 
TP4860 TP4860 3-46 NJ132 7-11 TP5379 TP5379 3-41 JFA 7-8 
TP4860A TP4860A 3-46 NJ132 7-11 TP5380 TP5380 3-33 FFB 7-8 
TP4861 TP4861 3-46 NJ132 7-11 TP5387 TP5381 3-33 FFB 7-8 
TP4861A TP4861A 3-46 NJ132 7-11 TP53862 TP5382 3-41 BIB 7-8 
TP4867 TP4867 3-46 NJ16 7-11 TP5383 TP5383 3-41 BIB 7-8 
TP4868 TP4868 3-46 NJ16 7-11 TP5397 TP5397 3-46 NJ26L 7-11 
TP4869 TP4869 3-46 NJ16 7-11 TP5398 TP5398 3-46 NJ26L 7-11 
TP4926 TP4926 3-32 BLA 7-8 TP5447 TP5447 3-41 JFA 7-8 
TP4927 TP4927 3-32 BLA 7-8 TP5448 TP5448 3-41 JFA 7-8 
TP5018 TP5018 3-49 PJ99 7-11 TP5449 TP5449 3-33 JGA 7-8 
TP5019 TP5019 3-49 PJ99 7-11 TP5450 TP5450 3-33 JGA 7-8 
TP5020 TP5020 3-49 PJS2 7-11 TP5451 TP5451 3-33 JGA 7-8 
TP5021 TP5021 3-49 PJS2 7-11 TP5556 TP5556 3-46 NJ16 7-11 
TP5033 TP5033 3-49 PJ32 7-11 TP5557 TPS557 3-46 NJ16 7-11 
TP5058 TP5058 3-32 BLA 7-8 TP5558 TP5558 3-46 NJ16 7-11 
TP5059 TP5059 3-32 BLA 7-8 TP5668 TP5668 3-46 NJ16 7-11 
TP5078 TP5078 3-46 NJ26 7-11 TP5669 TP5669 3-46 NJ32 7-11 
TPS103 TP5103 3-46 NJ26 7-11 TP5670 TP5670 3-46 NJ32 7-11 
TP5104 TP5104 3-46 NJ26 7-11 TP5810 TP5810 3-34 JLA 7-8 
TP5105 TP5105 3-46 NJ26 7-11 TP5811 TP5811 3-41 JMA 7-8 
TP5114 TP5114 3-49 PJ99 7-11 TP5812 TP5812 3-34 JLA 7-8 
TPSl1S TP5115 3-49 PJ99 7-11 TP5813 TP5813 3-41 JMA 7-8 
TP5116 TP5116 3-49 PJ99 7-11 TP5814 TP5814 3-34 JLA 7-8 
TPSi27 TP5127 3-32 FFB 7-8 TP5815 TP5815 3-41 JMA 7-8 
TP5131 TP5131 3-33 FEE 7-8 TP5816 TP5816 3-34 JLA 7-8 
TPolse TP9132 3-33 gen 7-8 TP5817 TP5817 3-41 JMA 7-8 
TP5139 TP5133 3-33 FEE 7-8 TP5818 TP5818 3-34 JLA 7-8 
TPa13¢ TP5137 3-33 JLA 7-8 TP5819 TP5819 3-41 JMA 7-8 
TP513¢ TP5138 3-41 BXE 7-8 TP5820 TP5820 3-34 JLA 7-8 
TP5139 TP5139 3-41 BXE 7-8 TP5821 TP5821 3-41 JMA 7-8 
TPS 163 TP5163 3-46 NJ26 7-11 TP5822 TP5822 3-34 JLA 7-8 
TP5189 TP5189 3-33 BHB 7-8 TP5823 TP5823 3-41 JMA 7-8 
TP5245 TP5245 3-46 NJ26 7-11 TP5824 TP5824 3-34 FFB 7-8 
TP5246 TP5246 3-46 NJ26 7-11 TP5825 TP5825 3-34 FEE 7-8 
TP5247 TP5247 3-46 NJ26 7-11 TP5826 TP5826 3-34 FEE 7-8 
TP5248 TP5248 3-46 NJ26 7-11 TP5827 TP5827 3-34 FEE 7-8 
TP5358 TP5358 3-46 NJ16 7-11 TP5828 TP5828 3-34 FEE 7-8 
TP5359 TP5359 3-46 NJ16 7-11 TP5855 TPS5855 3-41 DJC 7-8 
TP5360 TP5360 3-46 NJ16 7-11 TP5856 TP5856 3-34 DID 7-8 
TP5361 TP5361 3-46 NJ16 7-11 TP5857 TP5857 3-41 DJC 7-8 
TP5362 TP5362 3-46 NJ32 7-11 TP5858 TP5858 3-34 DID 7-8 
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ALPHANUMERIC INDEX 


Device 
Type 


TP5949 
TP5950 
TPS951 
TP5952 
TP5953 
TP5961 
TP5962 
TP6222 
TP6224 
TP6449 
TP6450 
TP6451 
TP6452 
TP6453 
TP6454 
TPBC264A 
TPBC264B 
TPBC264C 
TPBC264D 
TPJ105 
TPJ106 
TPJ107 
TPJ108 
TPJ109 
TPJ110 
TPJ308 
TPJ309 
TPJ310 
TPP4000 
TPQ2221 
TPQ2221A 
TPQ2222 
TPQ2222A 
TPQ2483 
TPQ2484 
TPQ2906 
TPQ2906A 
TPQ2907 
TPQ2907A 
TPQ3724 
TPQ3725 
TPQ3798 
TPQ3799 
TPQ3904 
TPQ3906 
TPQ4001A 
TPQ4002A 
TPQ4354 
TPQ5400 
TPQ5401 
TPQ5550 
TPQ5551 
TPQ6001 
TPQ6002 


Sprague 
Type 


TP5949 
TP5950 
TP5951 
TP9952 
TP5953 
TP5961 
TP5962 
TP6222 
TP6224 


TP6449 


TP6450 
TP6451 
TP6452 
TP6453 
TP6454 
TPBC264A 
TPBC264B 
TPBC264C 
TPBC264D 
TPJ105 
TPJ106 
TPJ107 
TPJ108 
TPJ109 
TPJ110 
TPJ308 
TPJ309 
TPJ310 
TPP4000 
TPQ2221 
TPQ2221A 
TPQ2222 
TPQ2222A 
TPQ2483 
TPQ2484 
TPQ2906 
TPQ2906A 
TPQ2907 
TPQ2907A 
TPQ3724 
TPQ3725 
TPQ3798 
TPQ3799 
TPQ3904 
TPQ3906 
TPQ4001A 
TPQ4002A 
TPQ4354 
TPQ5400 
TPQ5401 
TPQ5550 
TPQ5551 
TPQ6001 
TPQ6002 


Ratings 
(Page) 


3—46 
3-46 
3-47 
3-47 
3-47 
3-34 


Sprague Package 


Process (Page) 
NJ32 7-11 
NJ32 7-11 
NJ32 7-11 
NJ32 7-11 
NJ32 7-11 
FEE 7-8 

FEE 7-8 

FEE 7-8 

FEE 7-8 

NJ42 7-11 
NJ42 7-11 
NJ132L 7-11 
NJ132L 7-11 
NJ132L 7-11 
NJ132L 7-11 
NJ26 7-13 
NJ26 7-13 
NJ26 7-13 
NJ26 7-13 
NJ903 7-11 
NJ903 7-11 
NJ903 7-11 
NJ903 7-11 
NJ903 7-11 
NJ903 7-11 
NJ99 7-11 
NJ99 7-11 
NJ99 7-11 
ABA 7-24 
TNL 7-24 
TNL 7-24 
TNL 7-24 
TNL 7-24 
FEE 7-24 
FEE 7-24 
TQL 7-24 
TQL 7-24 
TQL 7-24 
TQL 7-24 
BHB 7-24 
BHB 7-24 
SIL 7-24 
SIL. 7-24 
TVO 7-24 
BIB 7-24 
BHB 7-24 
BHB 7-24 
DJC 7-24 
VHB 7-24 
VHB 7-24 
VXA 7-24 
VXA 7-24 


TNL/TQL 7-24 
TNL/TQL 7-24 


Device 
Type 


TPQ6100 
TPQ6100A 
TPQ6426 
TPQ6427 
TPQ6501 
TPQ6502 
TPQ6600 
TPQ6600A 
TPQ6700 
TPQ7041 
TPQ7042 
TPQ7043 
TPQ7051 
TPQ7052 
TPQ7053 
TPQ7091 
TPQ7092 
TPQ7093 
TPQA05 
TPQA06 
TPQA55 
TPQA56 
TPS8098 
TPS8099 
TPU304 
TPU305 
TPU306 
TPU308 
TPU309 
TPU310 
TPU1897 
TPU1898 
TPU1899 
U231 
U232 
U233 
U234 
U235 
U257 
U290 
U291 
U304 


U305 


U306 


U308 
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Sprague 
Type 


TPQ6100 
TPQ6100A 
TPQ6426 
TPQ6427 
TPQ6501 
TPQ6502 
TPQ6600 
TPQ6600A 
TPQ6700 
TPQ7041 
TPQ7042 
TPQ7043 
TPQ7051 
TPQ7052 
TPQ7053 
TPQ7091 
TPQ7092 
TPQ7093 
TPQA05 
TPQA06 
TPQA55 
TPQA56 
TPS8098 
TPS8099 
TPU304 
TPU305 
TPU306 
TPU308 
TPU309 


TMPFU304 
TPU304 
U304 
THJU305 
TMPFU305 


THJU306 
TMPFU306 
TPU306 
U306 
THJU308 


Ratings 
(Page) 


9-9 
I-59 
3-9 


Sprague Package 


Process 


FEE/BXE 


TPM 
TNL/TQL 
TNL/TQL 
FEE/BXE 
FEE/BXE 
TVO/BTB 
BLA 

BLA 

BLA 
BLA/BMA 
BLA/BMA 
BLA/BMA 


(Page) 


7-24 
7-24 
7-24 
7-24 
7-24 
7-24 
7-24 
7-24 
7-24 
7-24 
7-24 
7-24 


7-26 
7-26 


7-11 


7-11 


7-26 


ALPHANUMERIC INDEX 


Device Sprague Ratings Sprague Package Device Sprague Ratings Sprague Package 

Type Type (Page) Process (Page) Type Type (Page) Process (Page) 

TMPFU308 3-56 NJ99 7-17 U1897 THJU1897 3-28 NJ132 7-26 

TPU308 3-48 NJ99 7-11 TMPFU1897 3-56 NJ132 7-17 

U309 THJU309 3-27 NJ99 7-26 TPU1897 3-48 NJ132 7-11 

TMPFU309 3-56 NJ99 7-17 U1898 THJU1898 3-28 NJ132 7-26 

TPU309 3-48 NJ99 7-11 TMPFU1898 3-56 NJ132 7-17 

U310 THJU310 3-27 NJ99 7-26 TPU1898 3-48 NJ132 7-11 

TMPFU310 3-56 NJ99 7-17 U1899 THJU1899 3-28 NJ132 7-26 

TPU310 3-48 NJ99 7-11 TMPFU1899 3-56 NJ132 7-17 

U401 THJU401 3-2/7 NJ35D 7-26 TPU1899 3-48 NJ132 7-11 

U401 3-61 NJ35D 7-5 ULN-2031A ULN-2031A 5-10 — 7-25 

U402 THJU402 3-27 NJ35D 7-26 ULN-2032A ULN-2032A 9-10 — 7-25 

U402 3-61 NJ35D 7-5 ULN-2033A ULN-2033A 5-10 — 7-25 

U403 THJU403 3-2/7 NJ35D 7-26 ULN-2046A ULN-2046A 9-12 — 7-24 

U403 3-61 NJ35D 7-5 ULN-2046A-1 ULN-2046A-1 5-14 — 7-24 

U404 THJU404 3-28 NJ35D 7-26 ULN-2047A ULN-2047A 9-15 — 7-25 

U404 3-61 NJ35D 7-5 ULN-2054A ULN-2054A 5-16 — 7-24 

U405 THJU405 3-28 NJ35D 7-26 ULN-2081A ULN-2081A 5-19 — 7-25 

U405 3-61 NJ35D 1-9 ULN-2082A ULN-2082A 5-19 — 7-25 

U406 THJU406 3-28 NJ35D 7-26 ULN-2083A ULN-2083A 5-20 — 7-25 

U406 3-61 NJ35D 7-5 ULN-2083A-1 ULN-2083A-1 5-22 — 7-25 

U410 U410 3-61 NJ35D 7-5 ULN-2086A ULN-2086A 5-23 — 7-24 
U411 U411 3-61 NJ35D 7-5 ULS-2045H ULS-2045H 5-12 — — 
U412 U412 3-61 NJ35D 7-9 ULS-2083H ULS-2083H 5-20 = — 
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SECTION 3—ELECTRICAL CHARACTERISTICS 


BIPOLAR TRANSISTOR CHIPS 


NPN TRANSISTORS 
"TH DOVIER TYDOS 0c cc aw ved eva see wan tad u ey em oem tene nen euaeuns 
HPS UGVICE TVOGS, cana sek veer keane nereee eke reer ede nes bon wens 
"DY DRVICE TYDES. «osc c56 nos vewrecs een ceeane sr budene sane ee seed aves 
Pro-Electron Device TypeS. ....... 200 acd eed nee vasa ava aeaveebensuws 
PowerDeviceS........ 0... ccc cc cc cee ce tect e eee eee tense eee 


PNP TRANSISTORS 
TH’ Device TypeS... 0... ccc cc cee eee eee eens 
"MIPS DGGE TV06S.2cs5 cea env wns cuetowedndend es eeveeerasvevandans 
7 DOV WORE: ancicasxdus gnc deaken tans Kee 60% whann oa cen HhRd ERE 
Pro-Electron Device TypeS.......... 0... ccc cc eee eee teenies 
POW DCVICES 6 a ok bund owe wee hue deew node ned ROannd OeeN ED eewen own 


JUNCTION FIELD-EFFECT TRANSISTOR CHIPS 


AMG ANNGIFEIS. «asc i es00ck ves vex bho s One Ewes SEL DAR ORS OE dRNE OE 
PCG NG Fasc sae cba ek oxdeoaeedewe dae vous oo eseteosn due dee eke 


PLASTIC-CASE BIPOLAR TRANSISTORS 


NPN TRANSISTORS 
“ON Qn “TP D6Vice TV0GS. 6 icc dees coicwsdens beaeeu cera den oeeene ds 
‘MPS’ Device TypeS..... 0.0.0... ccc ete teen e eens 
"E)” DEVICG WMES sox vos deca we ieee cans nee 88 haT EK Pe Ks SERRE TRAD 
Pro-Electron Device Types... ......... 0... ccc cece eee ee ee eens 


PNP TRANSISTORS 
‘QN’ and ‘TP’ Device TypeS....... 0.0.0... ccc eee ee tenes 
"MPS' DeviCG TWIGS. cic cc ccs ccect de cuss sas ovauestexaswsduninws ees 
TP RAGS TOS awa o00e nas 1454 $945 bOI bys awe aee Hane weeds 
Pro-Electron Device TypeS.... 0.0... eee eee teens 


PLASTIC-CASE JUNCTION FIELD-EFFECT TRANSISTORS 


N-Channel JFETS............. 0... cece eee eee ence eee ene nneeaee 
P-ChannelJFETS............. ccc cece cece eee eee ee ee nee eee ennnas 


SMALL-OUTLINE BIPOLAR TRANSISTORS 


NPN Transistors.......... 0.0... ccc ee eee eee eee eee eee en nas 
PNP Transistors............... 0. cc eee eee eee ee eee eee eee eee e nas 


SMALL-OUTLINE JUNCTION FIELD-EFFECT TRANSISTORS 


N-GHaNTEIOFETS... cca cencxarseassoeeeennd denc¥us hed ewanvesacenss 
P-ChannelJFETs.........2.sc0scccueennstbeutuesscuvevvsvustaswus:s 
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METAL-CASE JUNCTION FIELD-EFFECT TRANSISTORS 


N-CHANNEL JFETS 
General-Purpose Device TypeS.............0 00. c cece cece eee eee 
LOw-NGISGAMDINGIS. ccc cac ccd aes Peers eRe Keene Ode eee ERE Lew ES 
Low-Leakage Device Types..... 0.2.0.0... cece eee 
High-Voltage Device Types... . 0.0... eee ee 
Oeics 4 bx a Goud Swe end eee 840 dem sea bet aen oud bd aks eek ene sas 
FF NENG oa 4 5.0% ae oars CA bodcad RUSE YEE ORR MORE REG PEAS ET wR 
Monolithic Dual Devices..... 2.0.0... .0 000 cee 


P-CHANNEL JFETS 


General-Purpose Device lypes.......... 20.0.0... cece cee eee een 
PNNCNEGs cx tanwd ee pentane nd oak b00 2 OEY ew ONS PRR ad ee eee ene 


DIODE CHIPS 


‘THD’ Rectifiers and General-Purpose Diodes.......................00, 
“TED SONOUKY DIMES, <0 idence beced bes coy noes keree sete eee nee Owe 
"THD PROTOGIOUGS. 225 cence sun eveiee tees cee van caus cus tou wees us 
"TH Power DiOd@S... 0.000. ceccasenacvaceucactaevnvecvsrvenaneds 
‘THZ’ Series ‘A’ Zener Diodes............ 0.0.0... 0c eee eee 
‘THZ’ Series ‘B’ Zener Diodes. ........ 0.00.00 eee eee 
“Tre Series “W" Zener DiOdES... co cccevus cds ae sews dws ehacdusatas 
‘THZ’ Temperature-Compensated Zener Diodes....... Te TET Te Tee 
‘BZX55’ Pro-Electron Zener Diodes............. 0.0.0... c cee eee ee een 


SMALL-OUTLINE DIODES 


“TMPD’ General-Purpose and Low-Leakage Diodes..................... 

“"TMPD® SCHOWKY DiOGS, ou. cus cde cues eeu wee seve wa coke beucbucuuw or 
"TMZ ZOMG DIES. «anu nwa baa eves ond ses awe fee baer eOe dGew es bee Rs 
‘TMPZ’ Temperature-Compensated Zener Diodes....................... 
Pro-Electron Device lypeS......... 2.0.00... cece eee eee eee 
‘BZX84’ Zener DiodeS..... 0.0... 0. cc ce eee eee eee 
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BIPOLAR TRANSISTOR CHIPS 
NPN Transistors 


‘TH’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Ic 
Device | Max. Migaycgo|Yisryceo|Mpryeso| Max. Veg) Ape Ape 9 Ig Veg] Max. @I, | Min. Gl | C441 | t,t | NF 
Type (mA) | (V) V) (V) | (mA) (V) | Min. Max. (mA) (V) | (V) (mA) |(MHz) (mA) | (pF) | (ns) | (dB) | Process 
; 30 . 


“( 
THC697 45 EE 


THC699 
THC/18 
THC760 
THC760A 


THC2102 : . ~ 
THO2192 

THC2192A . 
THC2195 ; . — 
THC2195A 


THC2218 . ; — | 
THC2218A . 0 | 225 
THO2219 , , — 
THC2219A Q | 228 
THC2221 ; — 
THC2221A . 0 | 225 
THC2222 —_ 
THC2222A 0 | 225 
THC2243 . ; — 
THC2243A ; re 


THC2270 . 

THC2484 0 |0. . , 
THCO2504 . . 
THC2509 : : ; ' : : ; 


NOTES: 

1) Maximum at typical JEDEC conditions. 
pA. 

) Vigryces! ces, aS applicable. 

) mA. 

) Viprycer at R= 100. 


afwnr 
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BIPOLAR TRANSISTOR CHIPS 


NPN Transistors 


‘TH’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Max. @Vop] Mee Ape =I Vee] Max. @le | Min. Gg | Coy! | t,! 
) (V) | Min. Max. (mA) (V) | (VY) (mA) |(MHz) (mA) | (pF) | (ns) 


( 
8 
6 


NF 
(nA (dB) | Process 
THC2510 5.0 
THCO2511 
THC2586 
THC2712 
THC2714 
THC2923 
THC2924 
THO2925 
THC2926 
THC3009 
THC3013 
THC3019 
THC3020 
THC3053 
THC3107 


) 
0 
0 


THC3300 

THC3301 

THC3302 

THC3390 

THC3391 

THC3391A 

THC3392 

THC3393 

THC3394 

THC3395 

THC3396 

THC3397 

THC3398 

THC3402 

THC3403 

THC3404 

THC3405 

NOTES: 3) Vigryces! ces, aS applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 

2) pA. 5) Vigaycern at R= 100. 
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BIPOLAR TRANSISTOR CHIPS 


NPN Transistors 


‘TH’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


lo 
Vipryceo NF 
(V) (dB) | Process 
29 


Type 


THC3414 
THC3415 
THC3416 
THC3417 
THC3444 
THC3498 
THC3499 
THC3500 
THC3501 
THC3563 
THC3564 
THC3565 
THC3566 
THC3567 
THC3568 
THC3569 
THC3641 
THC3642 
THC3643 
THC3646 
THC3691 
THC3692 
THC3693 
THC3694 
THC3700 


Device | Max. Megrycgo 
(V) 


Vieryeno| Max. Veg] Nee Mpeg Voge | Max. lg | Min. lg 
(V) | (nA) (V) |Min. Max. (mA) (V) | (V) (mA) |(MHz) (mA) 


THC3724 

THC3724A 

THCO3725 

THC3725A 

THO3742 

THC3793 

THC3794 

NOTES: 3) Vigayces/!ces, aS applicable. 


1) Maximum at typical JEDEC conditions. 4) mA. 
2) pA. 9) Vigrycer at R = 100. 
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BIPOLAR TRANSISTOR CHIPS 


NPN Transistors 


‘TH’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


a 
Tel 
Device | Max. Mgrycgo|Mieryceo|Mieryeso 
(V) (V) (V) 


Type (mA) 


Max. (7 Veg} Ape Dee 
(nA) (V) |Min. Max. (mA) (V) 


THC3825 90 100 15 | 20 — 2.0 10/0.25 
THO3827 100} 60 45 | 4.0 | 100 30 /|}100 400 10 10; — 
THC3858 100} 30 30 
THC3858A | 100; 60 60 
THC3859 100; 30 | 30) 
THC3859A ital 

THC3860 100; 30 30 
THC3877 100) 70 70 
THC3877A | 100; 85 85 
THC3900 
THC3901 
THC3903 
THC3904 
THO3923 
THC3945 
THC3946 
THC3947 
THC3974 
THC3976 
THC4013 
THC4014 
THC4047 
THC4123 
THC4124 
THC4140 
THC4141 
THC4252 
THC4286 
THC4287 
THC4292 


Process 


an 
=) 
— 
an 
=) 
— 
on 
=) 
De ee ee Oe Ope 
nooltooococa 


900} 250 

THC4944 900} 75 40 | 6.0 10 60 | 100 300 150 10 

NOTES: 3) Vigrices’ Ices. aS applicable. 
4) mA. 


1) Maximum at typical JEDEC conditions. 
2) pA. 


5) Vismcer at R= 100. 
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BIPOLAR TRANSISTOR CHIPS 


NPN Transistors 


‘TH’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


lo 
Max. Vier)cBo “en 7 Vipr)eB0 Hie 7 a (Veg | Max. @le 
mA (V) (V) Sa ne (V) | (V) (mA) 


THC4945 
THC4946 
THC4951 
THC4952 
THC4953 
THC4954 
THC4966 
THC4967 
THC4968 
THC4969 
THC4970 
THC5058 
THC5059 
THC5088 
THC5089 
THC5127 
THC5128 
THC5129 
THC5130 
THC5131 
THC5132 
THC5133 
THC5135 
THC5136 
THC5137 
THC5172 
THC5174 
THC5189 
THC5209 
THC5210 
THC5219 
THC5220 
THC5223 
THC5225 
THC5232 
THC5232A 
THC5249 
THC5249A 
THC5305 
THC5306 
THC5307 
THC5308 
NOTES: 3) Vigayces/!ces, aS ceplieabie 
1) Maximum at typical JEDEC conditions. 4) mA. 
2) pA. 9) Vigrycer at R= 100. 
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BIPOLAR TRANSISTOR CHIPS 


NPN Transistors 


‘TH’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


lo 
Max. |Vipr 
(mA) | (V 


DC Current Gain Voe(sat) 
t,1 | NFt 
(ns) | (dB) | Process 


) (V) Min. Max. (mA) (V) | (V) (mA) |(MHz) (mA) 
THC5S310 70 ; 300 0.01 5.0 0.125 
THC5368 60 


THC5369 
THC5370 
THC5371 
THC5376 
THC5377 
THC5380 
THC5381 
THC5418 
THC5419 
THC5420 
THC5449 
THC5450 
THC5451 
THC5550 
THC5551 
THC5655 
THC5656 
THCS770 
THC5772 
THC5810 
THC5812 
THC5814 
THC5816 
THC5818 
THC5820 
THC5822 
THC5824 
THC5825 
THC5826 
THC5827 
THC5828 
THC5830 
THC5831 
THC5832 
THC5856 
THC5858 
THC5S961 
THC5962 
THC5998 
THC6008 


290 500 


NOTES: 3) Vigryces/|ces, aS applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 
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BIPOLAR TRANSISTOR CHIPS 


NPN Transistors 


‘TH’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


— erase sale 
lo 
Type (mA) (V) ek Me (MHz) (ns) Process 


THC6222 
10 
10 


THC6224 
THC6426 
THC6427 
THC6428 
THC6429 


THC6714 
NOTES: 3) Vigryces/Ices, aS applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 


‘MPS’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


| OC Current Gain Current Gain E(sat) 
| 
Device | Max. Vo ca VieryceoMiereno| Max. @Vog| Mpg Seon <_ ¢ |S 
Type (mA) (V) (V) | (MA) (V) | Min. a (MHz) 
MPS2712C 
MPS2714C 
MPS2716C 
MPS2923C 
MPS2924C 
MPS2925C 
MPS2926C 
MPS3390C 
MPS3391C 
MPS3392C 
MPS3393C 
MPS3394C 
MPS3395C 
MPS3396C 
MPS$3397C 
MPS3398C 
MPS3402C 
MPS3403C 
MPS3404C 


NOTES: 3) Vigryces/|ces, aS applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 
2) pA. 5) Vigrycer at R= 100. 
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BIPOLAR TRANSISTOR CHIPS 


NPN Transistors 


‘MPS’ Device Types — 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


io | eee Pee 

| 

Device | Max. VigaycooMe ee = aa Gg @Vog| Max. @le | Min. alg | Mi NF 
Type A)| (V) (V) Mia i (mA) (Vv) | (Vv) (mA) (MHz) (ns) | (dB) | Process 

MPS3405C 

MPS3414C 

MPS3415C 

MPS3416C 

MPS3417C 

MPS3563C 

MPS3565C 

MPS3566C 

MPS$3567C 

MPS3568C 

MPS3569C 

MPS3642¢ 

MPS3646C 

MPS3693C 

MPS3694C 

MPS3704C 

MPS3705C 

MPS3706C 

MPS3707C 

MPS3708C 

MPS3709C 

MPS3710C 

MPS3711C 

MPS3721C 

MPS3826C 

MPS3827C 

MPS$5127C 

MPS5131C 

MPS5132C 

MPS5133C 

MPS5135C 

MPS$5136C 

MPS5137C 

MPS5172C 

MPS5305C 

MPS5306C 

MPS6512C 

MPS6513C 

MPS6514C 

MPS6515C 

MPS6520C 

NOTES: 3) Vieryces/|ces, aS applicable. 

4) mA 


1) Maximum at typical JEDEC conditions. 
2) pA. 9) Vigrycer at R= 100. 


et) el week et ok ek CO eS 
CDOOlIoooOAaAnDm 
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BIPOLAR TRANSISTOR CHIPS 


NPN Transistors 


‘MPS’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


DC Current Gain VoE(sat) 
lc 
Device | Max. \Vigrycgo|Mipryceo|ieryeso| Max. @Vop} Ape Mpeg Vee} Max. @le | Min. @lg | Cop! | t,’ | NF 
Type (mA) (V) (V) | (nA) (V) | Min. Max. (mA) (V) | (V) (mA) |\(MHz) (mA) | (pF) | (ns) | (dB) | Process 
29 : — 
40 


(V) 
MPS6521C 40 
60 


MPS6530C 


MPS6531C 
MPS6532C 
MPS6541C 


MPS6564C 

MPS6565C 

MPS6566C 

MPS6571C 

MPS6573C 

MPS6574C 

MPS6575C 

MPS6576C 

MPS6601C 

MPS6602C — 
MPS6714C 250 1000 
MPS6715C : 290 1000 
MPS6716C 290 
MPS6717C 

MPS6733C 

MPS6734C 


MPS6735C 
MPS8097C 
MPS8098C 
MPS8099C 
MPSA05C 
MPSA06C 
MPSA09C 


MPSA20C 
MPSA25C 
MPSA26C 
MPSA27C 
MPSA28C 
MPSA29C 
MPSA42C 
NOTES: 3) Heaps! Ices: as applicable. 


1) Maximum at typical JEDEC conditions. 4) mA. 
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BIPOLAR TRANSISTOR CHIPS 


NPN Transistors 


Nee Nee > So a @l¢ Min. Wo Copy! he NF} 
Min. Max. (mA) (mA) \(MHz) (mA) | (pF) (dB) | Process 
20 


‘MPS’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


tooo | 
Device i Mier) o "a i. aria re 


MPSA43C 100 
MPSD01C 
MPSD02C 
MPSD03C 
MPSD04C 
MPSDO05C 
MPSDO6C 
MPSLO1C 


a 


MPSU45C_|1000 30 |25k 150k 200 a 0 
NOTES: 3) Vigryces/!ces, aS applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 


‘D’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Type (mA) (nA) se i (V) (V). (mA) |( MHz) (mA) 


D16P1C 

D33D21C 
D33D22C 
D33D24C 


D33D25C 


D33D26C 
D33D27C 
D33D29C 
D33D30C 
D40D4C 


60 | 5.0 2) 

45 | 5.0 60 ; . 
D40D5C +=|1000) 60% | 45 | 5.0 |100% 60 | 120 360 100 2.0} 0.5 500 DID 
D40D10C |1000) 90% | 75 | 5.0 |100% 90 | 50 150 100 2.0} 1.0 500 DID 
D40D11C_ {1000} 90° | 75 | 5.0 |100° 90 | 120 360 100 2.0} 1.0 500 DID 


NOTES: 3) Vigryces!|ces, a8 applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 
2) pA. 9) Vigrycer at R= 100. 


3-12 


BIPOLAR TRANSISTOR CHIPS 


NPN Transistors 


Pro-Electron Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


lo 
re t,! 
(ns) 


NF1 
(dB) | Process 


Device Max. ViprycBo Heaven Vipr)EBo ries eli ate hs a Min. @l, 
Type (mA) (V) (V) Min. hd (MHz) ) (mA) 


THBC107 
THBC107A 
THBC107B 
THBC108 
THBC108A 
THBC108B 
THBC108C 
THBC109 
THBC109B 
THBC109C 
THBC167 
THBC167A 
THBC167B 
THBC168 
THBC168A 
THBC168B 
THBC168C 
THBC169 
THBC169B 
THBC169C 
THBC182 
THBC182A 
THBC182B 
THBC183 
THBC183A 
THBC183B 
THBC183C 
THBC184 
THBC184B 
THBC184C 
THBC237 
THBC237A 
THBC237B 
THBC238 
THBC238A 
THBC238B 
THBC238C 
THBC239 
THBC239B 
THBC239C 
THBC317 
THBC317A 
NOTES: 3) Vipryces!|ces, aS sprite 
4) mA. 


1) Maximum at typical JEDEC conditions. 
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BIPOLAR TRANSISTOR CHIPS 


NPN Transistors 


Pro-Electron Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


DC Current Gain E(sat) pt 
Device Mix Ke cad rae “aye 
Type (mA) 


Hes ie a ((Voe| Max. Gl, | Min. Ge} Ot] tt | NF 
An A (V) | (V) (mA) (MHz) (mA) pF) | (ns) | (dB) | Process 
THBC317B 


THBC318 
THBC318A 
THBC318B 
THBC318C 
THBC319 
THBC319B 
THBC319C 


_— 


on . 
oO 


anja ss ss ss se fess st YH 
COloooOoOOl|ococo 


THBC413 
THBC413B 
THBC413C 
THBC414 

THBC414B 
THBC414C 
THBC485 

THBC485A 
THBC485B 
THBC517 
THBC546 
THBC546A 
THBC546B 
THBC547 

THBC547A 
THBC547B 
THBC548 

THBC548A 
THBC548B 
THBC635 

THBC637 

THBC639 


NOTES: 3) Vigryces/ ces, aS applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 
2) pA. 5) Vigaycer at R= 100. 


BIPOLAR TRANSISTOR CHIPS 


NPN Transistors 


DC Current Gain 
Nee Age 2g Ve | Max. le as a Gop’ | t,' | NFA 
Min. Max. (mA) (V) | (V) (mA) (MHz) ( ( F) (ns) | (dB) | Process 


Power Devices 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


lo 


Device 
Type 


THC2908 
THC5069 
THC5190 
THC5191 
THC5192 
THC6037 
THC6038 
THC6039 
THC6315 


Max. (( Vop 


THC6316 100 

NOTES: 3) Vigryces/ ces, aS applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 

2) pA. 9) Vigaycer at R= 100. 


PNP Transistors 


‘TH’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


DC Current Gain 


Device Nee Ape |g Vee | Max. ale | Min. le 

Type (V) (V) (V) Min. Max. (mA) (V) | (V) (mA) \(MHz) (mA) 
THC2604 , 40 120 0.01 5.0 
THC2605 ; 100 300 0.01 5.0 
THC2696 30 130 ; 
THC2904 40 120 150 10 
THC2904A ; 40 120 150 10 

, 100 300 150 10 

THC2905A : 100 300 150 10 
THC2906 , 40 120 150 10 
THC2906A 60 ; 40 120 150 10 
THC2907 60 ; 100 300 150 2 
THC2907A | 500} 60 60 , 100 300 150 0. 4 150; 200 50) 8. 0 100 
THC2944 50; 15 10 80 1.0 , 10 1.0] 10 
THC2945 o0| 25 20 40 1.0 0.5 50 7.0) 10 
NOTES: 3) Vigryces/ Ices, aS applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 
2) pA. 5) Vigaycer at R= 100. 
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BIPOLAR TRANSISTOR CHIPS 


PNP Transistors 


‘TH’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


lc 
Device ss break ease rene Max. rae Nee a (Voe| Max. @I, | Min. @le | O,' | t 
Type V (nA) Min. Max. (V) | (V) (mA) \(MHz) (mA) | (pF Process 


THC2946 
THC3072 
THC3073 
THC3120 
THC3121 
THO3133 
THO3134 
THO3135 
THC3136 
THC3250 


THO3547 
THO3548 
THC3549 
THC3550 


THC3634 

THC3635 

THC3638 

THC3638A 

THC3644 

THC3702 

THC3703 

THC3743 

THC3798 

THC3798A 

THC3799 

THC3799A 

THC3905 

THC3906 

THC3962 

THC3963 

THC3964 

THC3965 

THC4030 

THC4031 

THC4032 

THC4033 

THC4036 

NOTES: 3) Vigayces/!ces, aS applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 
2) pA. 9) Vigrycer at R= 100. 
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BIPOLAR TRANSISTOR CHIPS 


PNP Transistors 


‘TH’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


lc 
Device | Max. Mgrycgo|Mieryceo|Mpryeso| Max. @Vog] Age Mpeg Voge] Max. WI, | Min. @l_ | C1} t! | NF 
mA)} (V) | (V) 7 (VY) | (nA) (MHz (ns) 
40 , 


fy 
. « 
Type Min. Max. (mA) (V) | (V) (mA) ) (mA) | (pF) (dB) | Process 
50 


THC4037 
THC4058 
THC4059 
THC4060 
THC4061 
THC4062 
THC4121 
THC4122 
THC4125 
THC4126 


CB 
(V) 
60 60 
20 


THC4250A 
THC4288 
THC4289 
THC4290 
THC4291 


THC4403 

THC4413 

THC4415 

THC4916 

THC4917 

THC4964 

THC4965 

THC4971 

THC4972 

THC5086 

THC5087 

THC5138 

THC5139 

THC5142 

THC5221 

THC5226 

THC5227 

NOTES: 3) Vigryces/|ces, aS applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 

2) pA. 9) Vigaycer at R= 100. 
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BIPOLAR TRANSISTOR CHIPS 


PNP Transistors 


‘TH’ Device Types 
ELECTRICAL CHARACTERISTICS at Ty = 25°C 


Vere cen V Cop? | tet | NE 
MV) | (oF) | (ns) | (dB) | Process 
25 


lo 
Device | Max. Vigaycgo 
Type A)| (V) 


THC5354 
THC5355 
THC5356 
THC5365 
THC5366 
THC5367 
THC5372 
THC5373 
THC5374 
THC5375 


(V) | (nA) (VY) | Min. Max. (mA) (V) } (V) (mA) |(MHz) (mA) 


8.0 


THC5401 

THC5447 

THC5448 

THC5811 

THC5813 

THC5815 

THC5817 

THC5819 

THC5821 

THC5823 

THC5855 

THC5857 

THC5999 

THC6009 

THC6076 

NOTES: 3) Vigryces/|ces, a8 applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 

2) pA. 5) Vigrycer at R=102. 
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PNP Transistors 


‘MPS’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Device - |Varyceo|¥(eryceo|“(eryeBo re Mpeg Ve 
V (V) | (V) | (nA) 


Type (V) . Max. (mA) (V) 
MPS404C 25 
MPS404AC 40 
MPS3638C 
MPS3638AC 
MPS3702C 
MPS3703C 
MPS4248C 
MPS4249C 
MPS4250C 
MPS4250AC 


MPS5138C 

MPS5139C 

MPS6516C 

MPS6517C 

MPS6518C 

MPS6519C 

MPS6522C 

MPS6523C 

MPS6533C 

MPS6534C 

MPS6535C 

MPS6562C 

MPS6563C 

MPS6651C 

MPS6652C 

MPS6728C 

MPS6729C 

MPS8093C 

MPS8598C 

MPS8599C 

MPSA55C 

MPSA56C 

MPSA62C 

MPSA63C 

MPSA64C 

MPSA70C 

MPSA75C 

MPSA76C 

MPSA77C 

NOTES: 3) Vigryces/ Ices, 2S applicable. 

1) Maximum at typical JEDEC conditions. 4) mA. 

2) pA. 9) Vigrycer at R= 100. 
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BIPOLAR TRANSISTOR CHIPS 


t,! | NFt 

(ns) | (dB) | Process 
140 
140 


Guy! 
(pF) 
20 
20 


BIPOLAR TRANSISTOR CHIPS 


PNP Transistors 


‘MPS’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Device a ba wa a eee Max. (@Vog!] Mee Age IG Veg | Max. (le | Min. Gl | Co,! he NFI 
Type (nA) (V) |Min. Max. (mA) (V) | (V) (mA) \(MHz) (mA) | (pF) (dB) | Process 
29 — 30 10} 0.5 


MPSA92C 


MPSA93C 
MPSD51C 


MPSD52C 

MPSD53C 

MPSD54C 

MPSD55C 

MPSD56C 

MFSH81C 

MPSL51C ; 

MPSU95C 200 | 25k 150k 200 5 0 1 5 1000 
NOTES: 3) Vigryces/!ces, a8 applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 

2) pA. 5) Vigrycer at R= 100. 


‘D’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 7“. 


lo 
Device | Max. igaycgo|Vieryceo|V eR ‘a ms Pyar (11g @Vog} Max. @l_ | Min. @le | O41} t.! | NF 
Type (mA) | (V) (V) Min. Med (mA) (V) | (V) (mA) (MHz) (mA) (pF) | (ns) | (dB) | Process 
D29A4C 
D29A5C 
D29E1C 


D29E2C 
D29E4C 


D29E5C 0/0. 
D29E6C . .0|0. 
D29E7C ; .0}0. 
D29E9C ; 0/0. 
D29E10C ; 0/0. FE 


D41D4C 

D41D5C 

D41D10C 

D41D11C 

NOTES: 3) Vigryces/|ces, aS applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 

2) pA. 9) Vigrycer at R=100. 
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BIPOLAR TRANSISTOR CHIPS 


PNP Transistors 


Pro-Electron Device Types 
ELECTRICAL CHARACTERISTICS at Ty = 25°C 


——s 

| 
Device | Max. ee onan Hee Nps WIg @Vog|Max. @lg|Min. @lg | Cogt | te! 
Type (vy) | (vy | (WV) {(nA) (V) | Min. Max. (mA) (V) | (V) (mA) (MHz) (mA) | (pF) | (ns) 

THBC177 20 

THBC177A 20 

THBC177B 

THBC178 

THBC178A 

THBC178B 

THBC178C 

THBC179 

THBC179B 

THBC179C 

THBC212 

THBC212A 

THBC212B 

THBC213 

THBC213A 

THBC213B 

THBC213C 

THBC214 

THBC214A 

THBC214B 

THBC214C 

THBC257 

THBC257A 

THBC257B 

THBC258 

THBC258A 

THBC258B 

THBC258C 

THBC259 

THBC259B 

THBC259C 

THBC307 

THBC307A 

THBC307B 

THBC308 

THBC308A 

THBC308B 

THBC308C 

THBC309 

THBC309B 

THBC309C 

THBC327 

NOTES: 3) Vigryces/ ces, a8 applicable. 


1) Maximum at typical JEDEC conditions. 4) mA. 
2) pA. 5) Vigrycer at R= 100. 
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NF1 
(dB) | Process 


a 

F) 
10 
10 


10 
10 
10 
10 
10 
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BIPOLAR TRANSISTOR CHIPS 


PNP Transistors 


Pro-Electron Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


DC Current Gain Vee(sat) 
We Vigr) EBO He (a a (a I, (a Vee Max. (a lc <2 (a sa i 1 NF1 
(V) Min. Mi (mA) (V) | (V) (mA) (MHz) ( (dB) | Process 


- Viprycso|Mig 
(V 


THBC415A 
THBC415B 
THBC415C 
THBC416 
THBC416A 
THBC416B 
THBC416C 
THBC516 
THBC556 
THBC556A 
THBC556B 
THBC557 

THBC557A 
THBC557B 
THBC558 

THBC558A 
THBC558B 
THBC636 

THBC638 
THBC640 


NOTES: 
1) Maximum at typical JEDEC conditions. 
A 


) pA. 

) Viaryces/!ces, a8 applicable. 
) mA 

)V 


see 


BIPOLAR TRANSISTOR CHIPS 


PNP Transistors 


Power Devices 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


| lcBo DC Current Gain Vee (sat) f, 
C 
Max. Vigayceo|Mier)ceo|“ieryeso| Max. (1 Veg} Mee Nee I irl or fel bun (lg | Coy’ 
(V) (V) (V) | (nA) (V) |Min. Max. (mA) (V) | (V) (mA) \(MHz) (mA) | (pF) Process 
THC3719 4.0 10° 40 | 25 180 1000 1.5 |0.75 1000; 60 500|120 | 400 — FAA 
THC3720 4.0 10* 60 | 25 180 1000 1.5 |0.75 1000} 60 500/120 | 400; — FAA 
THC3867 40 | 4.0 |1000 40 | 40 200 1500 2.0) 0.5 500) 60 100} 120 | 325) — FAA 
THC3868 4.0 |1000 60 | 30 150 1500 2.0; 0.5 500} 60 100 | 120 | 325; — FAA 
THC5193 — | 100 40 | 29 100 1500 2.0/ 0.61500| 2.0 1000; —| — | — FDB 
THC5194 100 60; 25 100 1500 2.0} 0.61500) 2.0 1000; —;| — | — FDB 
THCS195 100 80) 20 80 1500 2.0] 0.61500; 2.0 1000; —| — | — FDB 
THC5333 1000 80 | 30 150 1500 2.0 |0.75 1500; 60 100|)120) — | — FAA 
THC6034 900° 40 |750 15k 2000 3.0 | 2.02000; 25 750|200; — | — YJA 
THC6035 000* 60 (750 15k 2000 3.0 | 2.02000/ 25 /750|200| — | — YJA 
THC6036 900° 80 |750 15k 2000 3.0] 2.02000; 25 750) 200) — | — YJA 
THC6303 . 1000 80 | 30 150 1500 2.0 |0.75 1500} 60 100) 120 | 325| — FAA 
THC6317 250° 60 | 20 100 2500 4.0 | 1.04000; 4.0 250 | 300 |1000; — FDB 
THC6318 ; 290° 80 | 20 100 2500 4.0 / 1.04000, 4.0 250 | 300 |1000| — FDB 
NOTES: 
1) Maximum at typical JEDEC conditions. 
2) pA. 
3) Vigayces!|ces, aS applicable. 
4) mA. 
9) Vigrycer at R= 100. 
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JUNCTION FIELD-EFFECT TRANSISTOR CHIPS 


N-Channel JFETs 


ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vesiott) 
Vipr)ass less Limits 


a (alg | Max. — Min. in. in. Max. (Vp | Max. « ; Max.} —Pro- 
(mA) | (nA) (V) (mS) (mS) (Vv) | (pF) (Q) | cess 


THJ3369 
THJ3370 
THJ3458 
THJ3459 
THJ3460 
THJ3819 
THJ3821 
THJ3822 
THJ3823 
THJ3824 
THJ39546 
THJ39556 
THJ39566 
THJ39576 
THJ3966 
THJ3967 
THJ3967A 
THJ3968 
THJ3968A 
THJ3969 
THJ3969A 
THJ3970 
THJ3971 
THJ3972 
THJ4091 
THJ4092 
THJ4093 
THJ4117 
THJ4118 
THJ4119 
THJ4220 
THJ4221 
THJ4222 
THJ4223 
THJ4224 
THJ4302 
THJ4303 
THJ4304 
THJ4338 
THJ4339 
THJ4340 
THJ4341 
THJ4391 
THJ4392 
THJ4393 
THJ4416 
NOTES: 
1) Veg =0 V. 
2) Ip in pA. 
3) Vos =0 V, Veg In volts. 
4) lp =10 pA. 
5) lp =5.0 mA. 
6) Monolithic Dual, Vgs3-Vgg2 = 50mV, max. 
7) Ip =250 pA. 
8) lp =1.0 mA. 
9) Ip =100 pA. 
10) Ip = 500 pA. 
11) Ip =40 pA. 


Se ee a a Se ee ee ee 
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JUNCTION FIELD-EFFECT TRANSISTOR CHIPS 


N-Channel JFETs 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vesiott) 
Vieryass less | Limits | Conditions i. 


Device Min. @lg | Max. vi barra Max. Ip in. : Min. Max. @Vps | Max. bi Max. (Vos 
Type (V) (WA) | (nA) (V) (V) | (V) (nA) (mS) (mS) — (V) (pF) (pF) —(V) 


THJ4416A 
THJ4856 
THJ4856A 
THJ4857 
THJ4857A 
THJ4858 
THJ4858A 
THJ4859 
THJ4859A 
THJ4860 
THJ4860A 
THJ4861 
THJ4861A 
THJ4867 
THJ4868 
THJ4869 
THJ50456 
THJ50466 
THJ50476 
THJ5078 
THJ5103 
THJ5104 
THJ5105 
THJ5163 
THJ51966 
THJ51976 
THJ51986 
THJ51996 
THJ5245 
THJ5246 
THJ5247 
THJ5248 
THJ5358 
THJ5359 
THJ5360 
THJ5361 
THJ5362 
THJ5363 
THJ5364 
THJ5397 
THJ5398 
THJ5432 
THJ5433 
THJ5434 
THJ5457 
THJ5458 
NOTES: 
1) Veg =0 V. 
2) Ip in pA. 
3) Vos =0 V, Veg in volts. 
4) lp =10 pA. 
5) Ip =5.0 mA. 
6) Monolithic Dual, Vgsy-Ves2 = 50mV, max. 
7) Ip =250 pA. 
8) lp =1.0 mA. 
9) lp =100 pA. 
10) Ip = 500 pA. 
11) lp =40 pA. 
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JUNCTION FIELD-EFFECT TRANSISTOR CHIPS 


N-Channel JFETs 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vescott) 


Viprycss less Limits Conditions 


Min. (lg | Max. (Ves |} Min. Max. 
(V) (mA) | (nA) (V) (V) (V) 


THJ5459 
THJ5484 
THJ5485 
THJ5486 
THJ55456 
THJ55466 
THJ55476 
THJ5555 
THJ5556 
THJ5557 
THJ5558 
THJ5638 
THJ5639 
THJ5640 
THJ5653 
THJ5654 
THJ5668 
THJ5669 
THJ5670 
THJ5911 
THJ5912 
THJ5949 
THJ5950 
THJ5951 
THJ5952 
THJ5953 
THJ6449 
THJ6450 
THJ6451 
THJ6452 
THJ6453 
THJ6454 


6) Monolithic Dual, Vesi-Ves2 = 90MV, max. 
7) Ip = 250 pA. 

8) | =1.0 mA. 

9) 1 =100 pA. 

10) |, =500 pA. 

11) 1p =40 pA. 


Min. 


Max. 
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1 
Ciss 


Max.  ( 
(pF) 


NJ32 
NJ42 
NJ42 
NJ132L 
NJ132L 
NJ132L 
NJ132L 


JUNCTION FIELD-EFFECT TRANSISTOR CHIPS 


N-Channel JFETs 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vesiott) 
on , 
Vienvess 8s Conditions a Os ss! 28s 
Device an i Max. (Ves Min. Max. | Vos Ip In. .  (&@Vpg | Min. Max. (aVpg | Max. (a Vos} Max. (Vos 
Type (nA) (V) (V) (V) (V) (nA) (V) | (mS) (mS) — (V) (pF) (V) | (pF) (V) 


THJBC264A 
THJBC264B 
THJBC264C 
THJBC264D 
THJBF244A 
THJBF244B 
THJBF244C 
THJBF246A 
THJBF246B 
THJBF246C 
THJBF256A 
THJBF256B 
THJBF256C 
THJJ105 
THJJ106 
THJJ107 
THJJ108 
THJJ109 
THJJ110 
THJJ111 
THJJ111A 
THJJ112 
THJJ112A 
THJJ113 
THJJ113A 
THJJ201 
THJJ202 
THJJ203 
THJJ210 
THJJ211 
THJJ212 
THJJ230 
THJJ231 
THJJ232 
THJJ300A 
THJJ300B 
THJJ300C 
THJJ304 
THJJ305 
THJJ308 
THJJ309 
THJJ310 
THJU290 
THJU291 
THJU308 
THJU309 
THJU310 
THJU401 
THJU402 
THJU403 
NOTES: 
1) Veg =0 V. 
2) Ip in pA. 
3) Vos = 0 V, Veg in volts. 
4) 15 =10 pA. 
5) lp =5.0 mA. 
6) Ip = 200 pA. 
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JUNCTION FIELD-EFFECT TRANSISTOR CHIPS 


N-Channel JFETs 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vesiort) 
Viaryass less | Limits | Conditions 
Device 
Type 


- (alg Max. (Ves ma on Min. Max. 


(uA) | (nA) (V) (V) 


THJU404 —1.0}-0.025 -30 
THJU405 —1.0 |—0.025 
THJU406 —1.0}—0.025 
THJU1897 
THJU1898 
THJU1899 


NOTES: 

1) Ves =0 V. 

3) Vps =0 V, Ves in volts. 
4) |p =10 pA. 

5) |p =5.0 mA. 

6) 1 = 200 pA. 


P-Channel JFETs 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vescott) 


oe ps Conditions 


Device ah ir Max. yi Min. Max. | Vps Ip Min. Max. 


Type (nA) (V) (V) (V) (MA) | (mA) = (mA) 


THJ2608 
THJ2609 
THJ3329 
THJ3330 
THJ3331 
THJ3332 
THJ3820 
THJ3993 
THJ3994 
THJ4381 
THJ5018 
THJ5019 
THJ5020 
THJ5021 
THJ5033 
THJ5114 
THJ5115 
THJ5116 
THJ5460 
THJ5461 
THJ5462 
NOTES: 
1) Veg =0 V. 
2) Ip in pA. 
3) Vos = 0 V, Veg in volts. 
4) Veg =1.0 V. 
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Min. 


(mS) 


Ots 


Max. 


(mS) 


Max. 
(mS) 


(aVos 


(V) 


(a 7 


Max. 


Ciss' 


Max. 
(pF) 


(Vos 


(Vos 
(V) 


Max. 


Max. 


(pF) 


(aVps 


(Vos 
(V) 


JUNCTION FIELD-EFFECT TRANSISTOR CHIPS 


P-Channel JFETs 


ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vescott) 
Vipryass less | Limits | it Ciss' 


a (lg | Max. (Ves ss in. Min. Max. @Vps | Max. (Vpg} Max. (@Vps 
(mA) | (nA) (V) (V) (V) (nA) (mS) (mS) — (V) (pF) = (V) | (pF) (V) 


THJJ174 
THJJ175 
THJJ176 
THJJ177 
THJJ270 
THJJ271 
THJP1086 
THJP1087 
THJU304 
THJU305 
THJU306 
NOTES: 
1) Veg =0 V. 
2) Ip in pA. 
3) Vos =0 V, Veg in volts. 
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PLASTIC-CASE BIPOLAR TRANSISTORS 


NPN Transistors 


‘2N’ and ‘TP’ Device Types 
ELECTRICAL CHARACTERISTICS at Ty = 25°C 


lo 
Device | Max. Mgrycgo|Visryceo|Mipr)eso| Max.  Vog 
Type = j(mA)) (V) | (¥) | (V) | (nA) (VY) 


7 el 
Min. Max. (mA) (V) 


2N2925 
2N2926 
TP3252 
TP3253 
TP3299 
TP3300 
TP3301 
TP3302 
2N3390 
2N3391 


2N3404 
2N3405 
2N3414 
2N3415 


NOTES: 
1) ne at typical JEDEC conditions. 


2) 
3) i a oe as applicable. 
4) mA. 

5) = cen at R= 100. 
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PLASTIC-CASE BIPOLAR TRANSISTORS 


NPN Transistors 


‘2N’ and ‘TP’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


lo 
Vipr)ceo V, NFT 
(V (dB) | Process 
5 
2 


fy 
Device | Max. Vigrycgo pryepo| Max. @Vog] Ape Ape I Vee} Max. le | Min. @lg | C1 | t,t 
Type (mA) | (V) (V) | (nA) (V) |Min. Max. (mA) (V) | (V) (mA) \(MHz) (mA) | (pF) 


2N3416 
2N3417 


) 
0 
0 
TP3444 90 


TP3564 15 
TP3565 45 


9.0 


NOTES: 3) Vigayces/!ces, aS applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 
2) pA. 9) Vigrycer at R = 100. 
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PLASTIC-CASE BIPOLAR TRANSISTORS 


NPN Transistors 


‘2N’ and ‘TP’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


lo 
Device | Max. MgpyceolV. em) ne “emyee0 Max. aia at ¥ — a Min. aa Cop NF 
Type (mA) | (V) (nA) Min. me (MHz) (pF) (dB) | Process 


2N3904 
2N3974 
2N3976 
TP4013 
TP4014 


TP5059 
2N5088 
2N5089 
TP5127 
2N5128 
2N5129 
2N5130 


NOTES: 9) Vigryces oes as applicable. 
1) Maximum at typical JEDEC conditions. 4) mA 
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PLASTIC-CASE BIPOLAR TRANSISTORS 


NPN Transistors 


‘2N’ and ‘TP’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 
| 
Device Max. Vipryceo|ieryceo!“(pryepo| Max. (@Vop] Nee Age Ig Veg} Max. @I, | Min. @lg | Cyt | t,! 
Type (mA) | (V) (V) (V) | (nA) (V) | Min. Max. (mA) (V) | (V) (mA) |(MHz) (mA) (ns) 
TP5131 20 ; 35 900 10 
TP5132 20 10 
TP5133 


2N5135 
2N5136 


NF1 
(dB) | Process 


TP5449 

TP5450 

TP5451 

2N5550 

2N5591 

2N5770 

2N5/72 

NOTES: 3) Vigayces/!ces, aS applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 

2) pA. 9) Vigaycer at R= 100. 
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PLASTIC-CASE BIPOLAR TRANSISTORS 


NPN Transistors 


‘2N’ and ‘TP’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Device na ie alk ane ase ia oli a 7 Pn a <s ee b! he NFt 
Type (mA) Min. Me ) (MHz) (m ie (dB) | Process 
TP5810 
TP5812 , 
TP5814 ,; 
TP5816 ; . 
TP5818 


TP5820 
TP5822 
TP5824 
TP5825 
TP5826 
TP5827 
TP5828 
2N5830 
2N5831 
2N5832 
TP5856 
TP5858 
TP5961 
TP5962 
2N5998 
2N6008 
TP6222 
TP6224 
2N6426 
2N6427 
2N6428 
2N6429 


NOTES: 
1) 1 ill at typical JEDEC conditions. 


(GR ices! logs, aS applicable. 
mA 


2) p 
3) "n 
4) 

5) Vigaycer at R= 1002. 
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PLASTIC-CASE BIPOLAR TRANSISTORS 


NPN Transistors 


‘MPS’ Device Types 
ELECTRICAL CHARACTERISTICS at Ty = 25°C 


DC Current Gain E(sat) 
Device i “on ual oR ‘a “en = Hi oA (1g @Voe} Max. @le | Min. = Gan’ ke NF 
Type (mA) gies ne (mA) (V) | (V) (mA) (MHz) ( (pF) | (ns) | (dB) | Process 


MPS2712 
MPS2714 
MPS2716 
MPS2923 
MPS2924 
MPS2925 
MPS2926 
MPS3390 
MPS3391 
MPS3392 


MPS3565 

MPS3566 

MPS3567 

MPS3568 

MPS3569 

MPS3642 

MPS3693 

MPS3694 

MPS3704 

MPS3705 

MPS3706 

MPS3707 

MPS3708 

MPS3709 

MPS3710 

MPS3711 

NOTES: 3) Vigayces/!ces, aS applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 

2) pA. 9) Vigaycer at R= 102. 


3-35 


PLASTIC-CASE BIPOLAR TRANSISTORS 


NPN Transistors 


‘MPS’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Device is “en ca0 “en ‘ bi 
Type 


He ale (lo @Vo_e| Max. @lo | Min. @l_ | Co, on 
Min. ha (mA) (V) | (V) (mA) |(MHz) (mA) | (pF he Process 
MPS3721 


660 2.0 10 
MPS3826 160 10 10 
MPS3827 400 10 10 
MPS95127 300 2.0 10 
MP9$9131 900 
MPS5132 
MPS$5133 
MPS5135 
MPS5136 
MPS5137 
MPS$5172 
MPS5305 
MPS5306 
MPS6512 
MPS6513 


MPS6531 
MPS6532 
MPS6541 
MPS6560 
MPS6561 
MPS6564 
MPS6565 
MPS6566 
MPS6571 
MPS6573 
MPS6574 
MPS6575 
MPS6576 
MPS6601 
MPS6602 
MPS8097 
MPS8098 
MPS8099 
MPSA05 

MPSA06 

MPSA09 
MPSA10 


laa 
x 1 eA Ez 


250 
290 


NOTES: 3) Vigryces/|ces, aS applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 
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PLASTIC-CASE BIPOLAR TRANSISTORS 


NPN Transistors 


‘MPS’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Device ee os se orl a Baill Max. @l¢ = als NF 
Type (V) Min. hl (V) | (V) (mA) (MHz) ( (dB) | Process 


MPSA12 
MPSA13 
MPSA14 
MPSA18 
MPSA20 
MPSA25 
MPSA26 
MPSA27 
MPSA28 
MPSA29 


ES i —« x 
hoo Oo © 


jo) 
ie) 


oo/]eA- = = |: 
om ojrPo reo o}o 


MPSD04 

MPSD05 

MPSD06 

MPSLO1 600 

NOTES: 3) Vigryces!|ces, aS applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 

2) pA. 5) Vigrycer at R = 100. 


‘D’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


lo 
Max. MsrycaoVier)ceo|V eR i ee ie a (Voe| Max. @l, | Min. @l, | C,,1 | t,t | NF 
(mA) | (V) (V) He id (V) | (V) (mA) |( (MHz) (mA) | (pF) | (ns) | (dB) | Process 


1.4 200 

0.75 500 
0.75 500 
0.75 500 
0.75 500 

NOTES: 3) Vigryces/!ces, aS applicable. 

1) Maximum at typical JEDEC conditions. 4) mA. 

2) pA. 5) Vigrycer at R= 100. 
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PLASTIC-CASE BIPOLAR TRANSISTORS 


NPN Transistors 


‘D’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Device i “en cen “mceo “en < Max. (@Vog} Ape Mee Ig CVoe| Max. @Ie == a 
Type (mA) (nA) (V) |Min. Max. (mA) (V) | (V) (mA) (MHz) ( 


D33D26 0.75 500 
D33D27 

D33D29 : 
D33D30 100 200 2.0 2.0 0.75 500 
NOTES: 3) Vigryces/|ces, a8 applicable. 

1) Maximum at typical JEDEC conditions. 4) mA. 

2) pA. 9) Vigrycer at R= 100. 


Pro-Electron Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Yen) y “en - 


es (Vop| Nee Dee lg Vee} Max. @le |Min. Ge 


Device ma V, 
"wy || Min. Max. (mA) (V) | (V) (mA) (MHz) (mA) Process 


Type (mA) 


BC167 
BC167A 
BC167B 
BC168 
BC168A 
BC168B 
BC168C 
BC169 
BC169B 
BC169C 
BC182L 
BC182LA 
BC182LB 
BC183L 
BC183LA 
BC183LB 
BC183LC 
BC184L 
BC184LB 
BC184LC 
BC317 
BC317A 


NOTES: 3) Vigayces/!ces, a8 applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 
2) pA. 5) Vigrycer at R= 100. 
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PLASTIC-CASE BIPOLAR TRANSISTORS 
NPN Transistors 


Pro-Electron Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


| 
Device Max. Viprycsoeryceoeryeso| Max. @Vog} Age Mpeg Vee} Max. (lg | Min. Gg | Cg! | tt | NF 
Type (mA) | (V) (V) (V) | (mA) (V) | Min. Max. (mA) (V) | (V) (mA) \(MHz) (mA) | (pF) | (ns) | (dB) | Process 
BC317B 50 45 | 6.0 6.0 
30 20 | 5.0 6.0 
10 7.0 

10 7.0 6.0 
10 7.0 4.0 JGA 
10 7.0 4.0 JGA 
0 7.0 4.0 JGA 


; 110 800 2.0 5.0 
30 20 | 5.0 110 220 2.0 5.0 


30 20 |200 800 2.0 5.0 

30 20 |200 450 2.0 5.0 

30. 20 [420 800 2.0 5.0 
/| 


0 
Vipryces/ces, 2S applicable. 


BC318 
BC318A 
BC318B 
BC318C 
BC319 
BC319B 


BC319C 

NOTES: 3) 

1) Maximum at typical JEDEC conditions. 4) mA. 

2) pA. 9) Vigrycer at R = 100. 


PNP Transistors 


‘2N’ and ‘TP’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Device . @ie | Min. @l, | Co,1 | tet | NF 
Type (nA) (V) (V) (mA) \(MHz) (mA) | (pF) | (ns) | (dB) | Process 


lo 
A) 
TP2904 20 50 0.4 50 
TP2904A 90 
TP2905 

TP2905A 

TP2906 

TP2906A 

TP2907 

TP2907A 

TP2944 

TP2945 

TP2946 

TP3250 

TP3201 

TP3638 

TP3638A 

NOTES: 3) Vigryces/|ces, aS applicable. 

1) Maximum at typical JEDEC conditions. 4) mA. 

2) pA. 9) Vigrycer at R= 100. 
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PLASTIC-CASE BIPOLAR TRANSISTORS 


PNP Transistors 


‘2N’ and ‘TP’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


DC Current Gain | Nectay ses —- 
lo 
hee 
(pF) 
8.0 
12 


t.1 | NFt 


Device | Max. VgayceolV pce Vier) Pl ae Gl, Oe i @lc 
Type (mA) | (V) (V (nA) Mc vied (mA) (MHz) Process 
TP3644 
2N3702 
2N3703 
TP3798 


2N4058 
2N4059 
2N4060 
2N4061 
2N4062 
2N4121 
2N4122 
2N4125 
2N4126 
2N4142 
2N4143 
2N4249 
2N4250 
2N4250A 
2N4288 
2N4289 


2N4916 

2N4917 

2N4964 

2N4965 

2N4971 

2N4972 

2N5086 

NOTES: 3) Vigryces/!ces, aS applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 

2) pA. 9) Vigrycer at R= 100. 
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PLASTIC-CASE BIPOLAR TRANSISTORS 


PNP Transistors 


‘2N’ and ‘TP’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = “s 


Device Mix Vipr)cBo ba ceo \ 
Type (mA) 


BR)EBO ee (Vop| Ape Ape 3 le Voge} Max. @le | Min. @le | Coy! i NF1 
(V) (nA) (V) | Min. Max. (mA) (V) | (V) (mA) (MHz) (mA) (dB) | Process 


2N5087 35 }250 800 0.1 5.0 
TP5138 
TP5139 
2N5142 
2N5221 


NOTES: 3) Vigryces!|ces, aS applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 
2) pA. 9) Vigrycer at R= 100. 
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PLASTIC-CASE BIPOLAR TRANSISTORS 


PNP Transistors 


‘MPS’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


lo 
Device | Max. Mgaycpo|Vipryceo|Meryeso| Max. @Vog} Nee Nee = Ig Vee] Max. Gl | Min. @l_ | Coyt | t,t | NF 
Type (mA) (V) (V) | (nA) (V) | Min. Max. (mA) (V) | (V) (mA) |(MHz) (mA) | (pF) | (ns) | (dB) | Process 
24 1 ; ; 
35 2 ; 


(V) 

MPS404 25 20 
MPS404A 40 

MPS3638 
MPS3638A 
MPS3702 
MPS3703 
MPS4248 
MPS4249 
MPS4250 
MPS4250A 


Z 
9 


MPS6516 
MPS6517 
MPS6518 
MPS6519 
MPS6522 
MPS6523 
MPS6533 
MPS6534 
MPS6535 
MPS6562 
MPS6563 
MPS6651 
MPS6652 
MPS8093 
MPS8598 
MPS8599 
MPSA55 

MPSA56 

MPSA62 
MPSA63 
MPSA64 
MPSA70 
MPSA75 
MPSA76 
MPSA77 
MPSA92 


MPSA93 

NOTES: 3) Vigryces/|ces, a8 applicable. 
1) Maximum at typical JEDEC conditions. 4) mA. 

2) pA. 5) Vigrycer at R= 100. 
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PLASTIC-CASE BIPOLAR TRANSISTORS 


PNP Transistors 


‘MPS’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


—— a 
aa hia mA (MHz) mA (pF) (dB) | Process 


MPSD951 
MPSD52 


MPSD53 
MPSD54 
MPSD55 


29 10 

29 20 | = . 
MPSD56 800; 25 25 | 4.0 1000 20 “i 10 5. 0; 03 50; 100 10 JMA 
MPSH81 —; 20 20 | 3.0 | 100 10} 60 9.0 10/ 0.5 5.0) 600 5.0 0.88 JYA 
MPSL91 900; 100 | 100 | 4.0 (1000 50| 40 250 00 5.0 /0.25 10} 60 10 VHB 


NOTES: 
1) ea at typical JEDEC conditions. 


2) 2 
3) Ve oR) ces!|ces, aS applicable. 
4) mA 


‘D’ Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


lo 
Device Max. Vipryceo|¥(eryceo|V ee ite eae hee Ie pi Hs ot Min. @l, re a NF 
Type mA (V) (V) Mn. Max. (mA) (MHz) (mA) (dB) | Process 


120 
300 
200 
500 
120 

D29E5 

D29E6 

D29E/7 

D29E9 

D29E10 

NOTES: 

1) Maximum at typical JEDEC conditions. 


2) pA. 

3) Vigryces!lces, aS applicable. 
4) mA. 

) 


) Veerycer at R=100. 
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PLASTIC-CASE BIPOLAR TRANSISTORS 


PNP Transistors 


Pro-Electron Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


lo 
Type (mA) | (V) bi Min. Me (MHz) (pF) (ns) 
BC212L 
BC212LA 
BC212LB 


BC213L 
BC213LA 


NF1 
(dB) | Process 


NOTES: 
1) Maximum at typical JEDEC conditions. 


pA. . 
Vipryces/!ces, aS applicable. 
mA. 
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PLASTIC-CASE JUNCTION FIELD-EFFECT TRANSISTORS 


N-Channel JFETs 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vescott) 
Vipayess less | Limits | Conditions 
Device i 
Type 


y i (a Ig Max. (@ a ss Max. 
(mA) | (NA) (V) (V) 

TP3369 

TP3370 


TP3458 
TP3459 
TP3460 
2N3819 
TP3821 
TP3822 
TP3823 
TP3824 
TP3966 
TP3967 
TP3967A 
TP3968 
TP3968A 
TP3969 
TP3969A 
P3970 
TP3971 
P3972 
TP4091 
TP4092 
TP4093 
P4117 
TP4118 
TP4119 
P4220 
P4221 
P4222 
P4223 
TP4224 
TP4302 
TP4303 
TP4304 
P4338 
P4339 
TP4340 
TP4341 
TP4391 
TP4392 
P4393 
TP4416 
TP4416A 

TP4856 

TP4856A | 
P4857 40 —1.0 
TP4857A | —-40 -1.0] —1.0 
TP4858 ~40 —1.0 


rr 
lps 


Min. Max. @Vps | Max. @Vpsg | Max. Vp 5 | Max.} — Pro- 
(mS) (mS) — (V) (pF) (V) | (pF) (V) (Q) | cess 


Max . (a Vos 
(mA) (V) 


03 0.09 10 
08 0.24 


—103}8.0 -—103} 40] NJ132 
—103}3.5  —10% | 40} NJ132 
—10°}8.0 -10%{ 60{ NJ132 


3) Vos = 0 V, Ves in volts. 
4) |, =10 mA. 

5) Ip =5.0 mA. 

6) Ip =1.0 mA. 

7) Ip =500 pA. 

8) 1) =200 pA. 


3-45 


PLASTIC-CASE JUNCTION FIELD-EFFECT TRANSISTORS 


N-Channel JFETs 


ELECTRICAL CHARACTERISTICS at T, = 25°C 


Ves(ott) 
Vipryess less | Limits Conditions 


Device Min. (lg | Max. GVes hore Max. | Vps lp Min. Max. (Vps | Min. Max. @Vopgs Max. (Vos 
Type (V) (WA) | (nA) (V) (V) (V) (V) (nA) | (mA) (mA) = (V) | (mS) (mS) — (V) (pF) —(V) 


TP4858A : ; ; 15 
TP4859 ; ; 15 
TP4859A ; — 15 
TP4860 ; , 100 +15 
TP4860A ; ; 100.15 
TP4861 
TP4861A ' 
TP4867 , ' ; 0.7 20 20 
TP4868 ; ; ; ; : 1.0 3.0 20 
TP4869 ; 40 20 
TP5078 15 
TP5103 . ; , ; 8.0 15 
TP5104 ; ; : ; ; ; 7H 1 
TP5105 ; ; 10 
TP5163 ' : ; 9.0 
TP5245 
TP5246 
TP5247 
TP5248 
TP5358 
TP5359 
TP5360 
TP5361 
TP5362 
TP5363 
TP5364 
TP5397 
TP5398 
2N5457 
2N5458 
2N5459 
2N5484 
2N5485 
2N5486 
2N5555 
TP5556 
TP5557 
TP5558 
2N5638 
2N5639 
2N5640 
2N5653 
2N5654 
TP5668 
TP5669 
TP5670 —25 -10) -1.0 -15 
TP5949 —30 -1.0;} -10 -15 ; ’ 
TP5950 —30 -—1.0}] -10 -15 15 10 1 to | 3.0 — 19 6.0 15 | 2.0 13 NJ32 
NOTES: 
1) Veg =0 V. 
2) Ip in pA. 
3) Vps =0 V, Veg in volts. 
4) lp =10 mA. 
5) Ip =5.0 mA 
6) Ip =1.0 mA. 
7) Ip =500 pA. 
8) lp =200 pA. 
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PLASTIC-CASE JUNCTION FIELD-EFFECT TRANSISTORS 


N-Channel JFETs 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Ves(ott) 


Vipryass less Limits 


Device Min. (le Max. rs ~“ Max. Min. Max. (Vps | Min. Max. (Vps 
Type (V) (WA) | (nA) (V) (V) V (mA) (mA) = (V)_ | (mS) (mS) 


TP5951 
TP5952 
TP5953 
TP6449 
TP6450 
TP6451 
TP6452 
TP6453 
TP6454 
BF244A 
BF244B 6.5 
BF244C ; ; 0 Gs 
BF246A 
BF246B 
BF246C 
BF256A 
BF256B 
BF256C 
BFR30 
BFR31 


Conditions Oris 


Pro- 


MPF102 

MPF103 

MPF104 

MPF105 

MPF106 
MPF107 “20 =1.0) —10 
MPF108 —25 =—10) —10 
MPF109 =2p =—1.0| =—10 


102 | | 
to] 05 2415] 08 60 15| 70 15/30 15 NJ32 


=10m 
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PLASTIC-CASE JUNCTION FIELD-EFFECT TRANSISTORS 


N-Channel JFETs 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vescott) 
— i Conditions 
Device 
Type 


Min. G@lg | Max. GV - Max. 
(V) (mA) | (nA) (V) 

MPF110 

MPF111 


MPF112 
MPF820 
TPBC264A 
TPBC264B 
TPBC264C 
TPBC264D 
TPJ105 
TPJ106 
TPJ107 
TPJ108 
TPJ109 
TPJ110 
TPJ308 
TPJ309 
TPJ310 
TPU290 
TPU291 
TPU308 
TPU309 
TPU310 
TPU1897 
TPU1898 
TPU1899 


NOTES: 

1) Ves =0 V. 

3) Vos = 0 V, Ves in volts. 
4) |) =10 mA. 

5) Ip =5.0 pA. 

6) Ip =1.0 mA. 


mr 


Min. Max. @Vpg | Max. (@Vp5 
(mS) (mS) (V) (pF) = (V) 


lps 
Max. Pro- 
(Q) cess 


Max. @ Vos 
(pF) = (V) 


P-Channel JFETs 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vescott) 
Vpr)Gss less | Limits it Ciss' : 
lps 
oy 
cess 


ai (lg | Max. @ oo - Max. | Vos in. Min. Max. @Vps | Max. (Vpg} Max. @Vps 
(mA) | (nA) (V) (V) (V) (mS) (mS) — (V) (pF) = (V) | (pF) (V) 
TP2608 ; ; ; ; 
TP2609 ; ; , 
TP3329 . 
TP3330 ee ae 
TP3331 _- — 
TP3332 —_-_ — —; 20 -10 
2N3820 08 5.0 =10 32 -10 “| = 
TP3993 ' 60 12 #+=+10| 16 =10 10 
NOTES: 
1) Veg =0 V. 
2) Ip in pA. 
3) Vp =0 V, Vgg in volts. 
4) Veg =1.0 V. 


3-48 


PLASTIC-CASE JUNCTION FIELD-EFFECT TRANSISTORS 


P-Channel JFETs 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Ves(ott) 
VipryGss less pints Conditions Cis! 


lps 


Device a (alg | Max. on oo Max. | Vps Ip Min. Max. (@Vpg | Min. Max. ae Max. ns Max. (@Vps | Max. Pro- 
Type (yA) | (nA) (V) (V) (V) (MA) | (mA) (mA) = (V) | (mS) (mS) (pF) (Q) cess 


TP3994 
TP4381 
TP5018 
TP5019 
TP5020 
TP5021 
TP5033 
TP5114 
TPStts 
TP5116 
2N5460 
2N5461 
2N5462 
J174 

J175 


P1087 

TPU304 
TPU305 
TPU306 


NOTES: 

1) Vgg=0 V. 

2) Ip in pA. 

3) Vos = 0 V, Ves in volts. 
4) Veg =1.0 V. 
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SMALL-OUTLINE BIPOLAR TRANSISTORS 


NPN Transistors 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


lego DC Current Gain 
Device any ea0 Mamypeo Vipryeso |Max. (@Vog} Mee Mee (Ig (&Vog| Max. le | Min. a) i Pro- 
Type Marking (V) (nA) (Vv) Min. Max. (mA) (V) | (V) (mA) |( (MHz) cess 


BCX70G 
BCX70H 
BCX70J 
BCX70K 
BSR13 
TMPC1009 
TMPC1009 
TMPC1009 
TMPC1009 
TMPC1009 
TMPC1622 
TMPC1622 
TMPC1622 
TMPC1623 
TMPC1623 
TMPC1623 
TMPC1623 
TMPC1623 
TMPC1653 
TMPC1653 
TMPC1653 
TMPC1654 
TMPC1654 
TMPC1654 
TMPT918 
TMPT2221 


NOTES: 


ee ee a a ee ee a a a a a a a ee 
| DoOoOlooOoOOOl|oocCcCo 


2 

3) Vigryces/!ces, aS applicable. 
4) mA. 
3) 
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SMALL-OUTLINE BIPOLAR TRANSISTORS 


Max. @l,|Min. @l, (2b) its) NF* | Pro- 
(V) (mA) (MHz) (mA) | (pF) (dB) | cess 
20 


0.3 150 | 250 


NPN Transistors 
ELECTRICAL CHARACTERISTICS at T, = eo 


lesa 
Device Vier) ‘a sr) Vier) ie0 Hi ve 
Type Marking | (V) (V) 


TMPT2221A| N54 75 


DC Current Gain 


re pe Ig Ve 
Min. Max. (mA) (V) 


120 150 10 


TMPT2222 | 1B 60 a 
TMPT2222A| 1P 79 40 
TMPT2484 | 1U 60 60 


TMPT3903 
TMPT3904 


ne 60 40 


TMPT4124 30 an 
TMPT4401 . 60 40 
TMPT5088 | 1Q 35 30 
TMPT5089 | 1R 30 29 


TMPT5550 100 100 
TMPT5551 90 120 
TMPT6427 90 =. 30 
TMPT6428 10 30 
TMP16429 10-30 


TMPTA20 100 
TMPTA42 1D | 300 300 6.0 | 100 a 
TMPTA43 1E__| 200 200 6.0 | 100 160 


NOTES: 
1) Maximum at typical JEDEC conditions. 
2) pA. 
3) Vigryces! ces, aS applicable. 
) mA. 
) Vierycer at R= 100. 


SMALL-OUTLINE BIPOLAR TRANSISTORS 


PNP Transistors 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Device Vieryceo|“eryceo| Vieryeso far ol ins ae ven a Min. A a a a Pro- 
Type Marking (V / (V) (V) Min. Me, (MHz) (ns) cess 


BCW29 

BCW30 

BCW61A 
BCW61B 
BCW61C 
BCW61D 
BCW67A 
BCW67B 
BCW68F 
BCW68G 


TMPA811 
TMPA811 
TMPA811 
TMPA811 
TMPA812 
TMPA812 
TMPA812 
TMPA812 
TMPA812 
TMPA813 


TMPT404 
TMPT404A 
TMPT2906 


TMPT2907 
TMPT2907A 


NOTES: 
1) aa at typical JEDEC conditions. 


2) 2 
3) ve oR) oes! loes as applicable. 
4) mA 
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SMALL-OUTLINE BIPOLAR TRANSISTORS 


PNP Transistors 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Device Vieryceo|Yieryceo| Vieryeso |Max. @Vog] Mee Npe lg ©Ve—g|Max. lg | Min. (lg |Cg,'] t,1 | NF1 | Pro- 
Type Ma (V) (V) ) (nA) (V) | Min. Max. (m V) | (V) (mA) (MHz) (mA) | (pF) | (ns) | (dB) | cess 


9 0 


rking 
AM 


ele 
A) 
50 
50 


TMPT3638 29 2 

TMPT3638A) BN 25 20 

TMPT3798 60 1.0 
TMPT3798A 90 1.0 
TMPT3905 40 

TMPT3906 40 

TMPT4125 30 

TMPT4126 25 

TMPT4402 40 

TMPT4403 40 

TMPT5086 90 

TMPT5087 | 2Q 90 

TMPT5401 2L | 160 

TMPTAS5 2H 60 

TMPTAS6 2G 80 


TMPTA63 2U 30 
TMPTA64 2V 30 
TMPTA70 2C — 
TMPTA92 2D | 300 
TMPTA93 2E | 200 
TMPTH81 3D 20 


NOTES: 
1) Maximum at typical JEDEC conditions. 


mA. 
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SMALL-OUTLINE JUNCTION FIELD-EFFECT TRANSISTORS 


N-Channel JFETs 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vescott) 
Vipr)css less Conditions Ots Ciss! 


Device Min. @lg | Max. G@Ves Min. . | Vos lp in. Max. (@Vpg | Min. Max. @Vpsg | Max. @Vpg} Max. (@Vps 
Type (V) (WA) | (nA) (V) (V) (V) (V) (nA) (mA)  (V) | (mS) (mS) — (V) (PF) = (V) | (pF) = (V) 
TMPF3369 
TMPF3370 
TMPF3458 
TMPF3459 
TMPF3460 
TMPF3819 
TMPF3821 
TMPF3822 
TMPF3823 
TMPF3824 
TMPF3966 
TMPF3967 
TMPF3967A 
TMPF3968 
TMPF3968A 
TMPF3969 
TMPF3969A 
TMPF3970 
TMPF3971 
TMPF3972 
TMPF4091 
TMPF4092 
TMPF4093 
TMPF4117 
TMPF4118 
TMPF4119 
TMPF4220 
TMPF4221 
TMPF4222 
TMPF4223 
TMPF4224 
TMPF4302 
TMPF4303 
TMPF4304 
TMPF4338 
TMPF4339 
TMPF4340 
TMPF4341 
TMPF4391 t 
TMPF4392 1. 
TMPF4393 i. 
TMPF4416 : , 1. 
TMPF4416A j ; Ws 
TMPF4856 3 i; 
TMPF4856A 1S 4, 
5 1 
2s 4 


TMPF4857 =f) =—1.0) =1.0 , 20 ~=100 15 18 —103} 80 —109} 40] NJ132 
TMPF4857A | —40 —1.0] —1.0 ; ' 1 20 ~=100 15 10  —103} 35 —109) 40] NJ132 
TMPF4858 =40 —18| —18  —20 151. 8.0 80 15 18  —105} 80 —109| 60 | NJ132 


NOTES: 

1) Ves =0 V. 

2) Ip in pA. 

3) Vos = 0 V, Ves in volts. 
4) |) =10 pA. 

5) |p =5.0 pA. 

7) Ip =500 pA. 

8) |p =200 pA. 


oOo O;}joooo oO/]/oO © 
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SMALL-OUTLINE JUNCTION FIELD-EFFECT TRANSISTORS 


N-Channel JFETs 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


ViBr)Gss 


Device nt 


Type 


TMPF4858A 
TMPF4859 
TMPF4859A 
TMPF4860 
TMPF4860A 
TMPF4861 
TMPF4861A 
TMPF4867 
TMPF4868 
TMPF4869 
TMPF5078 
TMPF5103 
TMPF5104 
TMPF5105 
TMPF5163 
TMPF5245 
TMPF5246 
TMPF5247 
TMPF5248 
TMPF5358 
TMPF5359 
TMPF5360 
TMPF5361 
TMPF5362 
TMPF5363 
TMPF5364 
TMPF5397 
TMPF5398 
TMPF5457 
TMPF5458 
TMPF5459 
TMPF5484 
TMPF5485 
TMPF5486 
TMPF5555 
TMPF5556 
TMPF5557 
TMPF5558 
TMPF5638 
TMPF5639 
TMPF5640 
TMPF5653 
TMPF5654 
TMPF5668 
TMPF5669 
TMPF5670 
TMPF5949 
TMPF5950 

NOTES: 

1) Veg =0 V. 

2) Ip in pA. 


—29 
—30 
-30 


3) Vos =0 V, Ves in volts. 


(alg 
(nA) 


1G 
—10 
—10 


Vesiott) 


| Limits Conditions 


less 


Min. 
(mA) 


Max. 
(mA) 


Max. (a Ves —< Max. Ip 
(nA) —(V) (V) (V) (V) (nA) 


100 
100 


— 14 
=10 
—1.0 


—15 
—16 
=—10 
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(Vos 


(V) 


15 
19 
15 
15 
15 


Min. 


0.7 
1.0 
1.3 


Ciss! 


Max. (a A Max. (a Vos 


mS) (mS) (pF) = (V)_ | (pF) 


2.0 20 
3.0 20 
4.0 20 


Max. 


(Vos 
(V) 


NJ32 


SMALL-OUTLINE JUNCTION FIELD-EFFECT TRANSISTORS 


N-Channel JFETs 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vesiott) 
Viprycss less Conditions 
Device 
Type 


Min. (lg | Max. (Ves on Max. in. ; Min. Max. (Vps 
(V) (A) | (nA) (V) (mS) (mS) — (V) 


TMPF5951 
TMPF5952 
TMPF5953 
TMPF6451 
TMPF6452 
TMPF6453 
TMPF6454 


TMPFBC264C 
TMPFBC264D 
TMPFBF244A 
TMPFBF244B 
TMPFBF244C 
TMPFBF246A 
TMPFBF246B 
TMPFBF246C 
TMPFBF256A 
TMPFBF256B 
TMPFBF256C 
TMPFJ111 
TMPFJ111A 
TMPFJ112 
TMPFJ112A 
TMPFJ113 
TMPFJ113A 
TMPFJ201 
TMPFJ202 
TMPFJ203 
TMPFJ210 
TMPFJ211 
TMPFJ212 
TMPFJ230 
TMPFJ231 
TMPFJ232 
TMPFJ300A 
TMPFJ300B 
TMPFJ300C 
TMPFJ304 
TMPFJ305 
TMPFJ308 
TMPFJ309 
TMPFJ310 
TMPFU308 
TMPFU309 
TMPFU310 
TMPFU1897 
TMPFU1898 
TMPFU1899 

NOTES: 

1) Veg =0 V. 

2) Ip in pA. 

3) Vps =0 V, Veg in volts. 

4) lp =10 mA. 

5) lp =5.0 pA. 
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Ciss! 


en (a . 


Max. 
(pF) 


ah ak ok 
iS: ho. ba | 


eS ae 5 
| MIOOAaAaAnana 


(Vs 
(V) 


lps 


Max. 


(Q) 


Pro- 
cess 


NJ32 
NJ32 
NJ32 
NJ132L 
NJ132L 
NJ132L 
NJ132L 
NJ26 
NJ26 
NJ26 


SMALL-OUTLINE JUNCTION FIELD-EFFECT TRANSISTORS 


P-Channel JFETs 


ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vescott) 
Vipryass less pms Conditions Cis! 


Device 4 (lg | Max. (Ves ae Max. | Vos in. Min. Max. rs Max. “a Max. («Vos 
Type (mA) | (nA) (V) (V) (V) | (V) (mS) (mS) (pF) (pF) (V) 


TMPF2608 
TMPF2609 
TMPF3329 
TMPF3330 
TMPF3331 
TMPF3332 
TMPF3820 
TMPF3993 
TMPF3994 
TMPF4381 
TMPF5018 
TMPF5019 
TMPF5020 
TMPF5021 
TMPF5033 
TMPF5114 
TMPF5115 
TMPF5116 
TMPF5460 
TMPF5461 
TMPF5462 
TMPFJ174 
TMPFJ175 
TMPFJ176 
TMPFJ177 
TMPFJ270 
TMPFJ271 
TMPFP1086 
TMPFP1087 
TMPFU304 
TMPFU305 ; , . 
TMPFU306 ; ; ; : —15 —1.02}—5.0 

NOTES: 

1) Veg =0 V. 

2) Ip in pA. 

3) Vos =0 V, Veg in volts. 

4) Veg = 1.0 V. 
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METAL-CASE JUNCTION FIELD-EFFECT TRANSISTORS 


N-Channel JFETs 


General-Purpose Device Types 


ELECTRICAL CHARACTERISTICS at T, = 25°C 
Min. Max. — Max. pe 


Vesvott) 
Vipryass less | Limits | Conditions 
Device 
Type (mS) (mS) (pF) 


Min. (ale Max. (Ves bee 
(V) (WA) | (MA) (V) (V) 


Max. (a Vos 
(mA) (V) 


Max. (a Vos 
(pF) —(V) 


2N3369 25 30 |06 25 30 
2N3370 06 30 |03 2.5 30 
2N3458 15 20 | 2.5 10 920 
2N3459 40 20 }15 60 20 


2N3460 
2N3821 
2N3822 

2N3967 

2N3967A 
2N3968 
2N3968A 
2N3969 

2N3969A 
2N4220 

2N4220A 
2N4221 
2N4221A 
2N4222 

2N4222A 
2N4338 
2N4339 
2N4340 
2N4341 
2N5103 
2N5104 
2N5105 
2N5358 
2N5359 
2N5360 
2N5361 
2N5362 
2N5363 —-40 -1. 0 0.1 
2N5364 —40 -—1.0| —0.1 


1.0 20 |08 45 20 


2) Ip in pA. 

3) Vos =0 V, Veg in volts. 
4) lp=1.0 m 

5) Ip = 500 pA. 

6) Ip = 200 pA. 
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METAL-CASE JUNCTION FIELD-EFFECT TRANSISTORS 


N-Channel JFETs 


Low-Noise Amplifiers 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vesiott) 


ViBr)Gss 


ny Max. 


(nA) 


ae 
(V) 


Max. 
(V) 


Device 
Type 


2N5556 
2N5557 
2N5558 
2N6451 
2N6452 
2N6453 
2N6454 
NFS101 
NF5102 
NF5103 


NOTE: 
1) Ves — 0 V. 


(alg 
(uA) 


(a Ves 
(V) 


Vos 
(V) 


Low-Leakage Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Ves(ott) 
Vipryass less 
Max. ( Ae - — Vos 
(V) (V) 


| Limits | 


Device 
Type 


2N4117 
2N4117A 
2N4118 
2N4118A 
2N4119 
2N4119A 
NFS301 
NF5301 —1 
NF5301 —2 
NF5301 —3 


NOTE: 
1) Veg =0 V. 


(alg 


(nA) | (pA) 


High-Voltage Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vesiott) 


V(BR)GSs less 


Device Min. le Max. (Ves Min. Max. | Vps 
Type (V) (pA) | (nA) (V) (V) (V) (V) 
2N6449 —300 -10} 100 -—150} -2.0 -15 | 30 
2N6450 —200 -—10} 100 -—100} -2.0 -—15 | 30 
NOTE: 
1) Ves = 0 V. 


Conditions 


Conditions 


Ciss! 


lps 


Max. 
(Q) 


Min. Max. Min. 


(mS) 


Max. 
(mS) 


i Max. Pro- 


CeSs 


(a AL (aVps5 (a Vos 


NJ16 
NJ16 
NJ16 
NJ132L 
NJ132L 
NJ132L 
NJ132L 
NJ99 
NJ99 
NJ99 


Conditions 


Max. 
(mS) 


(Vos 
A 


ee ee ee ee ee ee ee eS 


Ciss! 


lps 


lb Min. Max. (Vps | Min. ie (a i Max. (@Vps| Max. (Vps | Max. Pro- 
(nA) | (mA) (mA) = (V) | (mS) (pF) = (V) | (pF) = (V) | (Q) cess 
4.0 | 2.0 10 30 0.5 3.0 30 10 30 


40 }20 10 30 {05 30 30 10 30 


5.0 30 i Nu42 
5.0 30 Nu42 
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METAL-CASE JUNCTION FIELD-EFFECT TRANSISTORS 


N-Channel JFETs 
Switches 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vescott) 
VieR)Gss Limits Conditions | Limits Conditions Ciss! 


Device Min. @lg | Max. @Vgs } Min. Max. Min. Max. @Vps | Max. @Vps 
Type (V) (mA) | (MA) (V) (V) (pF) (V) 


2N3824 
2N3966 
2N3970 
2N3971 
2N3972 
2N4091 
2N4092 
2N4093 
2N4391 
2N4392 
2N4393 
2N4856 
2N4856A 
2N4857 
2N4857A 


NOTES: 

1) Ves= 0 V. 

2) Ip in pA. 

3) Vos =0 V, Ves in volts. 


RF Amplifiers 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Device Min. @Ig | Max. @Vgs | Min. Max. | Vos Ip Min. Max. @Vpg | Min. Max. @Vpg | Max. @Vos 
Type (V) (WA) | (nA) (V) (V) (V) | (V) (mA) |(mA) (mA) = (V)_ | (mS) (mS) (V) (pF) = (V) 


2N3823 
2N4223 
2N4224 
2N4416 
2N4416A 


2N5078 -30 -1.0/-0.25 -20 
2N5397 -25 -1.0) -0.1 -15 
2N5398 -25 -1.0| -0.1 -15 
NOTES: 

1) Veg =0 V. 

2) |p =10 pA. 
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METAL-CASE JUNCTION FIELD-EFFECT TRANSISTORS 


N-Channel JFETs 


Monolithic Dual Devices 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vesiott) 
Vipryass less Limits Conditions | Limits Conditions | Limits Conditions Cisg! Crss' 


Device Min. @lg | Max. @Ves Min. Max. in. Max. (Vpg | Min. Max. @Vpsg | Max. wil Max. — 
Type (V) (mA) | (nA) (V) (V) (mS) (mS) — (V) (pF) (pF) 


2N3954 
2N3955 
2N3956 
2N3957 
2N5045 
2N5046 
2N5047 
2N5196 
2N5197 
2N5198 
2N5199 
2N5545 
2N5946 
2N5547 


Oo 


Se ee ee ee ee ee ee ee ee ee ee ee ee 
AnNnoloconalnaocds 


2N5561 
2N5562 
2N5563 
2N5911 
2N5912 
U231 


NOTES: 

1) Ves — 0 V. 

2) |p =5 mA. 
3) |p =200 pA. 


3-61 


METAL-CASE JUNCTION FIELD-EFFECT TRANSISTORS 


P-Channel JFETs 


General-Purpose Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vescott) 
Vieryass 5 | Limits | Conditions 


les 
Device ea lg ins (a Ms — Max. | Vos Ip Min. Max. (Vp s | Min. Max. (a 
Type (1A) (V) (V) (MA) | (mA) (mA) = (V) | (mS) (mS) 


2N2386 
2N2497 
2N2498 
2N2499 
2N2500 
2N2608 
2N2609 
2N3329 
2N3330 
| 2N3331 
2N3332 
2N4381 
2N5020 
2N5021 


NOTES: 

1) Ves =0 V. 
2) Ip in pA. 
3) Ves = 1.0 V. 


Switches 


ELECTRICAL CHARACTERISTICS at T, = 25°C 


Vesiott) 
Vigrycss less | Limits | Conditions ; Ors 


Device 9 (alg | Max. os =e re in. Max. (Vps | Min. Max. yi 
Type (mA) | (NA) (mS) (mS) 

2N3993 1. 

2N3994 1.0 

2N5018 1.0 

2N5019 1.0 

2N5114 1.0 

2N5115 1.0 

2N5116 1.0 

U304 1.0 

U305 1.0 

{_U306 1.0 

NOTES: 

1) Ves =0 V. 

2) Ip in pA. 


3) Vos =0 V, Ves in volts. 
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Ciss 


Max. (a a 


(pF) 


1 
Ciss 


Max. 
(pF) 


(a Vos 
(V) 


DIODE CHIPS 


‘THD’ Rectifiers and General-Purpose Diodes 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Device 
Type 


THD457 
THD458A 
THD459 
THD459A 
THD462 
THD485 
THD485B 
THD550 
THD645 
THD914 
THD914A 
THD914B 
THD914NG 
THD3070 
THD3595 
THD3600 
THD3600NG 
THD4001 
THD4002 
THD4003 


THD4152 
THD4153 
THD4154 
THD4447 
THD4448 
THD4610 


Description 


Low-Leakage 
Low-Leakage 
Low-Leakage 
Low-Leakage 
General-Purpose 
General-Purpose 
General-Purpose 
Rectifier 
Rectifier 
General-Purpose 


General-Purpose 
General-Purpose 
No Gold Doping 


High Voltage 
Low-Leakage 
General-Purpose 
No Gold Doping 
Rectifier 
Rectifier 
Rectifier 
Rectifier 
General-Purpose 
General-Purpose 
General-Purpose 
General-Purpose 
General-Purpose 
General-Purpose 
General-Purpose 
General-Purpose 
General-Purpose 
General-Purpose 


Process 


‘THD’ Schottky Diodes 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


@le=1mMA @le=10MA} @Vp=1V GV p=20V G@V_p=50V 
(nA) (nA) Process 


THD5S711 
THD6916 
THD6919 
THD6924 


DIODE CHIPS 


‘THD’ Photodiodes 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Device in. Max. 


Type (nA) | Process 


THD9751 | | 
THD9752 | | | AYA 


*E,=20 mW/sq. cm 


‘TH’ Power Diodes 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Device 
Type Description Process 


THYAO1 P/N Diode 
THYA02 P/N Diode 
THYBO1 P/N Diode 


THYB02 P/N Diode 
THYI01 N/P Diode 


THYI02 N/P Diode 
THBQO1 Schottky 
THBQO2 Schottky 
THBGO1 Schottky 
THBGO2 Schottk 
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DIODE CHIPS 


‘THZ’ Series ‘A’ Zener Diodes 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Zener Voltage Leakage Current Zener Impedance 


Device Min. Nom. Max. (lz, Max. @Vp Max. Z,, (lz, 
Type (V) (V) (V) (mA) (uA) (V) (Q) (mA) 


THZ2R7A05 
THZ2R7A10 
THZ2R8A05 
THZ2R8A10 
THZ3ROA05 
THZ3RO0A10 
THZ3R3A05 
THZ3R3A10 
THZ3R6A05 
THZ3R6A10 
THZ3R9A05 
THZ3R9A10 
THZ4R3A05 
THZ4R3A10 
THZ4R7A05 
THZ4R7A10 
THZ5R1A05 
THZ5R1A10 
THZ5R6A05 
THZ5R6A10 
THZ6ROA05 
THZ6ROA10 
THZ6R2A05 
THZ6R2A10 
THZ6R8A05 
THZ6R8A10 
THZ7R5A05 
THZ7R5A10 
THZ8R2A05 
THZ8R2A10 
THZ8R7A05 
THZ8R7A10 
THZ9R1A05 
THZ9R1A10 
THZ010A05 
THZ010A10 
THZ011A05 
THZ011A10 
THZ012A05 
THZ012A10 
THZ013A05 
THZ013A10 
THZ014A05 
THZ014A10 
THZ015A05 
Consult factory for special selections or alternate chip sizes. 


Max. Zener 
Voltage-Temp. 
Coefficient 
(For Ref. Only) 


(%/°C) Process 


DIODE CHIPS 


“‘THZ’ Series ‘A’ Zener Diodes 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Max. Zener 
Zener Voltage Leakage Current Zener Impedance Voltage- Temp. 
Coefficient 


Device Nom. Max. @l, Max. aVp Max. Z,, (al,, (For Ref. Only) 
Type (V) (V) (mA) (nA) (Q) (%/°C) Process 


THZ015A10 
THZ016A05 
THZ016A10 
THZ017A05 
THZ017A10 
THZ018A05 
THZ018A10 
THZ019A05 
THZ019A10 
THZ020A05 
THZ020A10 
THZ022A05 
THZ022A10 
THZ024A05 
THZ024A10 
THZ025A05 
THZ025A10 
THZ027A05 
THZ027A10 
THZ028A05 
THZ028A10 
THZ030A05 
THZ030A10 
THZ033A05 
THZ033A10 
THZ036A05 
THZ036A10 
THZ039A05 
THZ039A10 
THZ043A05 
THZ043A10 
THZ047A05 
THZ047A10 
THZ051A05 
THZ051A10 
THZ056A05 
THZ056A10 
THZO60A05 
THZ060A10 
Consult factory for special selections or alternate chip sizes. 
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DIODE CHIPS 


‘THZ’ Series ‘B’ Zener Diodes 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Zener Voltage Leakage Current Zener Impedance 


Device . Nom. Max. @Vp Max. Z,7 @l,, 
Type (V) (Q) Process 


THZ1R8B05 
THZ1R8B10 
THZ2ROB05 
THZ2R0B10 
THZ2R2B05 
THZ2R2B10 
THZ2R4B05 
THZ2R4B10 
THZ2R7B05 
THZ2R7B10 
THZ3ROB05 
THZ3R0B10 
THZ3R3B05 
THZ3R3B10 
THZ3R6B05 


THZ3R9B10 
THZ4R3B05 
THZ4R3B10 
THZ4R7B05 
THZ4R7B10 
THZ5R1B05 
THZ5R1B10 
THZ5R6B05 
THZ5R6B10 
THZ6R2B05 
THZ6R2B10 
THZ6R8B05 
THZ6R8B10 
THZ7R5B05 
THZ7R5B10 
THZ8R2B05 
THZ8R2B10 
THZ8R7B05 
THZ8R7B10 
THZ9R1B05 
THZ9R1B10 
THZ010B05 
THZ010B10 
THZ011B05 
THZ011B10 
THZ012B05 
THZ012B10 
THZ013B05 
Consult factory for special selections 
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DIODE CHIPS 


‘THZ’ Series ‘B’ Zener Diodes 


ELECTRICAL CHARACTERISTICS at T, = 25°C 


Zener Voltage Leakage Current Zener Impedance 


Max. @lz, Max. Ip @Vp Max. Z,+ @l,, 
(V) (mA) (A) (V) (Q) (mA) Process 


THZ013B10 . 13 
THZ014B05 , 14 
THZ014B10 14 
THZ015B05 ; 15 
THZ015B10 15 
THZ016B05 

THZ016B10 

THZ017B05 

THZ017B10 

THZ018B05 

THZ018B10 

THZ019B05 

THZ019B10 

THZ020B05 

THZ020B10 

THZ022B05 

THZ022B10 

THZ024B05 

THZ024B10 

THZ025B05 

THZ025B10 

THZ027B05 

THZ027B10 

THZ028B05 

THZ028B10 

THZ030B05 

THZ030B10 

THZ033B05 

THZ033B10 

THZ036B05 

THZ036B10 

THZ039B05 

THZ039B10 

THZ043B05 

THZ043B10 

THZ047B05 

THZ047B10 

THZ051B05 

THZ051B10 

THZ056B05 ; ; 
THZ056B10 50.4 , 300 0.25 
THZ060B05 97.0 400 0,25 ZEA 
THZ060B10 94.0 400 0.25 ZEA 
Consult factory for special selections 
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DIODE CHIPS 


‘THZ’ Series ‘W’ Zener Diodes 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Device Min. Nom. Max. @l, Max. (Vp Max. Z,, (a lay 
Type (V) (V) (V) (mA) (1A) (V) (Q) 


THZ5R6W05 | 5.32 5.6 0.88 

THZ5R6W10| 5.04 9.6 6.16 

THZ6R2W05} 5.89 5.2 6.51 

THZ6R2W10| 5.58 6.2 6.82 

THZ6R8W05| 6.46 6.8 7.14 

THZ6R8W10| 6.12 6.8 7.48 

THZ7RSW05| 7.13 ia 7.88 

THZ7RSW10| 6.75 i 8.25 

THZ8R2W05| 7.79 8.2 8.61 

THZ8R2W10/ 7.38 8.2 9.02 

THZ9R1IWO05| 8.65 9.1 9.56 

THZ9RIW10} 8.19 9.1 10.0 

THZO10W05 | 9.50 10 10.5 

THZO10W10 | 9.00 10 11.0 

THZ011W05 | 10.5 11 11.6 

THZ011W10 

THZ012W05 

THZ012W10 

THZ013W05 

THZ013W10 

THZ015W05 

THZ015W10 

THZ016W05 

THZ016W10 

THZ018W05 

THZ018W10 

THZO20W05 

THZ020W10 

THZ022W05 

THZ022W10 

THZ024W05 

THZ024W10 

THZ027W05 

THZ027W10 

THZ030W05 

THZ030W10 

THZ033W05 

THZ033W10 

THZ036W05 

THZ036W10 

THZ039W05 

THZ039W10 

THZ043W05 

THZ043W10 : 

THZ047W05 ; 47 49.4 

THZ047W10 |) 42.3 47 Sat ina) 

THZ051W05 | 48.5 o1 93.6 5.0 

THZ051W10 | 45.9 o1 06.1 2.0 9.0 
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Zener Voltage Leakage Current Zener Impedance 


Max. 
Surge 
Current 
(mA) Process 


DIODE CHIPS 


‘THZ’ Temperature-Compensated Zener Diodes 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Temp. Test 
Device , Coefficient Temperature 
Type (+ ppm/°C) + (°C) Process 


THZ821 , —55 /+25 /+100 
THZ821A —55 /+25 /+100 
THZ823 ; —55 /+25 /+100 
THZ823A —55 /+25 /+100 
THZ825 —55 /+25 /+100 
THZ825A —55 /+25 /+100 
THZ827 —55 /+25 /+100 
THZ827A —55 /+25 /+100 
THZ4565 0 /+25 /+75 
THZ4565A —55 /+25 /+100 
THZ4566 : 0/+25 /+75 
THZ4566A —55 /+25 /+100 
THZ4567 | , 0/+25 /+75 
THZ4567A —55 /+25 /+100 
THZ4568 0 /+25 /+75 
THZ4568A —55 /+25 /+100 
THZ4570 0/+25 /+75 
THZ4570A —55 /+25 /+100 
THZ4571 ; 0/+25 /4+75 
THZ4571A —55 /+25 /+100 
THZ4572 , 0 /+25 /+75 
THZ4572A , —55 /+25 /+100 
THZ4573 ; 0 /+25 /+75 
THZ4573A —55 /+25 /+100 
THZ4575 ; 0 /+25 /+75 
THZ4575A —55 /+25 /+100 
THZ4576 ; 0/+25 /4+75 
THZ4576A —55 /+25 /+100 
THZ4577 0/4+25 /+75 
THZ4577A —55 /+25 /+100 
THZ4578 0/+25 /+75 
THZ4578A —55 /+25 /+100 
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DIODE CHIPS 


‘BZX55’ Pro-Electron Zener Diodes 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Zener Voltage Leakage Current Zener Impedance 


Device @ls, Max. |, @V_p | Max.Z,, @l, Max.Z, @lyx 
Type (V) (mA) (A) (Q) (Q) (mA) Process 


BZX55-C3V9 
BZX55-C4V3 
BZX55-C4V7 
BZX55-C5V1 
BZX55-CSV6 
BZX55-C6V2 
BZX55-C6V8 
BZX55-C7V5 
BZX55-C8V2 
BZX55-C9V1 
BZX55-C10 
BZX55-C11 
BZX55-C12 
BZX55-C13 
BZX55-C15 
BZX55-C16 
BZX55-C18 
BZX55-C20 
BZX55-C22 
BZX55-C24 
BZX55-C27 
BZX55-C30 
BZX55-C33 
BZX55-C36 
BZX55-C39 
BZX55-C43 
BZX55-C47 
BZX55-C51 
BZX55-C56 


o}o_——- — — S| | So i st tt tet et et te et te st el et st tC st 
mlnooooloooncoolooocooO|locoocCOoOlocococeo 
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SMALL-OUTLINE DIODES 


“‘TMPD’ General-Purpose and Low-Leakage Diodes 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Device 
Type Description Marking 


TMPD459 =|: Low-Leakage 
TMPD914_ =| General-Purpose 
TMPD2835 | Common Anode 
TMPD2836 | Common Anode 
TMPD2837 | Common Cathode 
TMPD2838 | Common Cathode 
TMPD4148 | General-Purpose 
TMPD4150 | General-Purpose 
TMPD4153 | General-Purpose 
TMPD4154 | General-Purpose 
TMPD4448 | General-Purpose 
TMPD6050 | Single Diode 
TMPD6100 | Common Cathode 
TMPD7000 | Dual In-Series 


“TMPD’ Schottky Diodes 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Co 


|= 1mA |= 10mA Va=20V. = V_=50V 
(V) (V) 


TMPD5711 
TMPD6916 
TMPD6919 
TMPD6924 
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Process 


Process 


SMALL-OUTLINE DIODES 


“TMPZ’ Zener Diodes 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Zener Voltage Leakage Current Zener Impedance 
Marking 


Device 
Type 


TMPZ5229 8D 
TMPZ5230 8E 
TMPZ5231 
TMPZ5232 
TMPZ5233 
TMPZ5234 
TMPZ5235 
TMPZ5236 
TMPZ5237 
TMPZ5238 
TMPZ5239 
TMPZ5240 
TMPZ5241 
TMPZ5242 
TMPZ5243 
TMPZ5244 
TMPZ5245 
TMPZ5246 
TMPZ5247 
TMPZ5248 
TMPZ5249 
TMPZ5250 
TMPZ5251 
TMPZ5252 
TMPZ5253 
TMPZ5254 
TMPZ5255 
TMPZ5256 
TMPZ525/7 


Max. @Vp Max. 2,7 @l|s7 
(V) (Q) (mA) Process 
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SMALL-OUTLINE DIODES 


“‘TMPZ’ Temperature-Compensated Zener Diodes 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Temp. Test 
Coefficient Temperature 
(°C) Process 


TMPZ821 . ; —55 /+25 /+100 
TMPZ821A —55 /+25 /+100 
TMPZ823 , —55 /+25 /+100 
TMPZ823A ' —55 /+25 /+100 
TMPZ825 ' : —55 /+25 /+100 
TMPZ825A —55 /+25 /+100 
TMPZ827 —55 /+25 /+100 
TMPZ827A —55 /+25 /+100 
TMPZ4565 , : 0/+25 /+75 
TMPZ4565A —55 /+25 /+100 
TMPZ4566 , 0/4+25 /+75 
TMPZ4566A ; —55 /+25 /+100 
TMPZ4567 , , 0/+25 /+75 
TMPZ4567A —55 /+25 /+100 
TMPZ4568 0 /+25 /+75 
TMPZ4568A —55 /+25 /+100 
TMPZ4570 0/+25 /+75 
TMPZ4570A ; —55 /+25 /+100 
TMPZ4571 0/+25 /+75 
TMPZ4571A ; —55 /+25 /+100 
TMPZ4572 ; ; 0/+25 /+75 
TMPZ4572A , —55 /+25 /+100 
TMPZ4573 0/+25 /+75 
TMPZ4573A —55 /+25 /+100 
TMPZ4575 0/+25 /+75 
TMPZ4575A ; —55 /+25 /+100 
TMPZ4576 0/+25 /+75 
TMPZ4576A —55 /+25 /+100 
TMPZ4577 0/+25 /+75 
TMPZ4577A ; —55 /+25 /+100 
TMPZ4578 ; 0/+25 /+75 
TMPZ4578A —55 /+25 /+100 
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SMALL-OUTLINE DIODES 


Pro-Electron Device Types 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Ver lr 
Device Min. Max. Ol, i i 
Type Description Marking (V) (V) (mA) (nA) (pF) Process 
70 1.0 


Schottky 
General-Purpose 


General-Purpose 

General-Purpose 

Common Cathode 5000 i : ; 
BAV74' |Common Cathode JA 100 2.0 DBA 
BAV992 | Dual In-Series Al 2500 2.0 TSB 
BAW56' |Common Anode A7 2500 2.0 DOB 


1Dual device. 
2Pinout: 1 = anode, 2 = cathode, 3 = cathode/anode. 


‘BZX84’ Zener Diodes 
ELECTRICAL CHARACTERISTICS at T, = 25°C 


Zener Voltage Leakage Current Zener Impedance 


Device Min. Nom. Max. (als, Max. (Vp Max. 2,7 (54 
Type Marking (V) (V) (V) (mA) (WA) (V) (Q) (mA) Process 


BZX84-C4V7 
BZX84-CSV1 
BZX84-C5V6 
BZX84-C6V2 
BZX84-C6V8 
BZX84-C7V5 
BZX84-C8V2 
BZX84-C9V1 
BZX84-C10 
BZX84-C11 
BZX84-C12 
BZX84-C13 
BZX84-C15 
BZX84-C16 
BZX84-C18 
BZX84-C20 
BZX84-C22 
BZX84-C24 
BZX84-C27 
BZX84-C30 
BZX84-C33 


o79 


NOTES 


NOTES 
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SECTION 4—PROCESS DATA 


Bipolar Transistor Selection Bipolar Transistors (continued) Diodes 
es 4-2 Process JLA .......... 4-74 Process BGA.......... 4-146 
JFET Selection Guide...... 4-4 Process JMA.......... 4-76 Process BKA.......... 4-147 
Diode Selection Guide...... 4-5 Process JYA .......... 4-78 Process BKD.......... 4-148 
PIOCGSS SHIP . scccsones 4-80 Frocess BKF .......... 4-149 
Bipolar Transistors Process SKL.......... 4-82 Process BOB.......... 4-150 
Process AJA .......... 4-6 Process SLL .......... 4-84 Process DBA .......... 4-151 
Process AKA.......... 4-8 Process SMN ......... 4-86 Process DOB.......... 4-152 
Process BAA .......... 4-10 Process SPL.......... 4-88 Process TRB.......... 4-153 
Process BBC.......... 4-12 Process SQL.......... 4-90 Process TRU .......... 4-154 
Process BCA.......... 4-14 Process SRB.......... 4-92 Process TRL .......... 4-155 
Process BDA.......... 4-16 Process STL.......... 4-94 Process TRO.......... 4-156 
Process BFA .......... 4-18 Process TNL.......... 4-96 Process TRR.......... 4-157 
Process BHB.......... 4-20 Process TPM.......... 4-98 Process TRS.......... 4-158 
Process BUB.......... 4-22 Process TQL.......... 4-100 Process TSB .......... 4-159 
Process BLA.......... 4-24 Process TVO ...ccscee: 4-102 Process TSO.......... 4-160 
Process BMA.......... 4-26 Process VAB .......... 4-104 Process TSP .......... 4-161 
Process BNB.......... 4-28 Process VHB.......... 4-106 Process TSS .......... 4-162 
Process BOB.......... 4-30 Process VRB.......... 4-108 Process TSU.......... 4-163 
Process BTB.......... 4-32 Process VXA .......... 4-110 Process TTU.......... 4-164 
Process BXE.......... 4-34 Process YCA .......... 4-112 Process YAA .......... 4-165 
Process DAC.......... 4-36 Process YDA.......... 4-114 Process YBA.......... 4-166 
Process DCA.......... 4-38 Process YFA........... 4-116 Process YIA........... 4-167 
Process DDA.......... 4-40 Process YJA........... 4-118 
Process DFC.......... 4-42 Zener Diodes 
Process DID 2.246.600. 4-44 Process ZAA .......... 4-168 
Process DJC.......... 4-46 Junction Field-Effect Transistors Process ZAB .......... 4-168 
Process DLA.......... 4-48 Process NJO1.......... 4-120 Process ZCA.......... 4-169 
Process DMA ......... 4-50 Process NJ16.......... 4-122 Process ZCB.......... 4-169 
Process DSA.......... 4-52 Process NJ26 ......... 4-124 Process ZCD.......... 4-169 
Process DVA.......... 4-54 Process NJ26L ........ 4-126 Process ZEA .......... 4-169 
Process FAA .......... 4-56 Process NJ28D........ 4-128 Process ZEB .......... 4-169 
Process FBB.......... 4-58 Process NJ32 ......... 4-130 Process ZED.......... 4-169 
Process FCB.......... 4-60 Process NJ35D........ 4-132 Process ZHO.......... 4-170 
Process FDB.......... 4-62 Process NJ42 ......... 4-134 Process ZHP.......... 4-170 
Process FEE.......... 4-64 Process NJ99 ......... 4-136 Process ZHQ.......... 4-170 
Process FFB.......... 4-66 Process NJ132......... 4-138 Process ZHR.......... 4-170 
Process JEA.......... 4-68 Process NJ903 ........ 4-140 Process ZKA .......... 4-169 
Process JFA........... 4-70 Process PJ32.......... 4-142 Process ZKB .......... 4-169 
Process JGA.......... 4-72 Process PJ99.......... 4-144 Process ZKD.......... 4-169 


Semiconductor dice shown in this section are products of prime manufacturing proc- 
esses. Variations, with identical geometries, are produced by changing the epitaxial layers 
during wafer fabrication. The process modifications can be used to shift breakdown 
voltage, current gain, and other electrical characteristics to desired values. For additional 
information, contact our Customer Service Center in Concord, NH. 


BIPOLAR TRANSISTOR SELECTION GUIDE 


In order: (1) Polarity (2) 1,Max. (3) Vigryceo 


|, Max. 
Process Polarity (mA) 
DMA NPN 50 
DLA NPN 50 
VXA NPN 150 
SKL NPN 200 
FFB NPN 200 
TVO NPN 200 
VRB NPN 200 
BAA NPN 200 
FEE NPN 200 
BJB NPN 300 
VAB NPN 300 
SQL! NPN 500 
JGA NPN 500 
SPL NPN 500 
BBC NPN 500 
DCA NPN 500 
TNL NPN 500 
TPM! NPN 500 
JEA' NPN 500 
DVA NPN 500 
BLA NPN 500 
JLA NPN 800 
DAC NPN 800 
BHB NPN 1000 
BNB! NPN 1000 
YCA NPN 1000 
DSA NPN 1000 
DID NPN 1000 
AJA NPN 1000 


'Darlington. 


ViBR)CEO 
(V) 


95 
150 


continued 


BIPOLAR TRANSISTOR SELECTION GUIDE 


(continued) 
In order: (1) Polarity (2) 1,Max. (3) Vigryceo 
| I, Max. V(BR)CEO 

Process Polarity (mA) 

FCB NPN 5000 90 
FBB NPN 5000 100 
YFA! NPN 7000 100 
JYA PNP 50 27 
SHF PNP 50 95 
STL PNP 100 95 
BCA PNP 150 170 
BTB PNP 200 60 
SMN PNP 200 65 
SLL PNP 200 70 
BXE PNP 200 100 
VHB PNP 300 210 
DDA PNP 500 50 
BDA PNP 500 65 
JFA PNP 500 1S 
SRB!" PNP 500 75 
TQL PNP 500 1S 
BMA PNP 500 400 
DFC PNP 800 90 
BFA PNP 800 100 
JMA PNP 800 100 
BOB" PNP 1000 85 
YDA PNP 1000 90 
DJC PNP 1000 105 
AKA PNP 1000 170 
FAA PNP 3000 100 
FDB PNP 5000 100 
YJA" PNP 7000 100 


1Darlington. 


JUNCTION FIELD-EFFECT 


TRANSISTOR SELECTION GUIDE 


In order: (1) Polarity 


Process 


NJ26L 
NJ28D'! 
NJ26 
NJ99 
NJ132 
NJO1 
NJ32 
NJ903 
NJ16 
NJ35D" 
NJ42 
PJ99 
PJ32 


Polarity 


VTUZZ2Z2eZ2Z2zaee2eee 


(2) ViBR)Gss 


Vipryass 


(V) 


30 
35 
40 
40 
45 
50 
50 
50 
60 
60 
400 
40 
50 


(3)lbss 


Min. 
(mA) 
2.0 
0 
2.0 
5.0 
10 
0.03 
1.0 
100 
0.2 
1.0 
2.0 
5.0 
1.0 


loss 


1Dual device. 


DIODE SELECTION GUIDE 
In order: (1) Van (2) Max. (Surge) I_ (3) V- 


IF Ve 
Ver Max. Typ. @l- 
Process (V) (A) (V) (mA) 
TSP 40 U5 0.83 10 
BQB' 45 1.0 0.65 1000 
BKA' 60 0.2 0.44 10 
BGA! 60 3.0 0.49 1000 
BKF" 70 0.2 0.40 1.0 
TRS Fis 1.0 0.83 10 
BKD' 80 0.2 0.35 1.0 
TRB 80 0.5 0.82 10 
DBA 85 0.5 0.86 100 
DOB? 90 0.5 0.86 100 
TTUF 110 0.5 0.65 10 
TSS 110 1.0 0.69 10 
TSU 110 1.0 0.70 10 
YIA2 110 5.0 1.40 3000 
TSB 130 0.5 0.78 10 
YAA 140 3.0 1.00 1000 
YBA 140 5.0 1.40 3000 
TRR 170 0.5 0.84 100 
TRO 210 1.0 0.88 100 
TSO 250 1.0 0.91 100 
TRdJ 350 2.0 0.82 100 
TRL 480 2.0 0.98 1000 
1Schottky diode. 
2N/P diode. 


PROCESS AJA 


Process AJA 
NPN Small-Signal Transistor 


Process AJA is a double-diffused epitaxial silicon 
transistor designed for use in medium-power, gen- 
eral-purpose amplifiers and as a switch for line volt- 
age applications. 


- 0.006 SQ. 


ABSOLUTE MAXIMUM RATINGS 


Collector GuITENE, ly nec cees cee ceceni ewe ens 1000mA - Plaidy , 
Operating Junction Temperature, T, .......... + 150°C i | 0.006 SQ. 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.045” x 0.045” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


ar ay 
Characteristic Test Conditions 
ae i 

i a ae aia ~~ a 


aS 


0 


Current | 
Emitter Cutoff leBo Veg =6.0V — — 
Current 


0 


—s 


(on) 


Static Forward Current — 210 

Tranter Het he a0 220 360 ~*| — 
— 200 a 

Collector-Emitter Vee | lg=100mA, |,=10mA = 0.04 0.1 

saturation Voltage imal | =500mA, 1, =50mA — 012 0.25 

|, =500mA, I, =50mA — 0.85 1.2 

Saturation Voltage 

Voe=10V, Ip =50mA 100 180 — | MHz 


COLLECTOR-EMIT TER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hee 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS AJA 


Typical Characteristics 


at T, = +25°C 
hre AS A FUNCTION . fr AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 
300 TTI TM mm 1 ToT mani 250 — 
| || 
250 Gali ee ti] ee aiil| A 


200 + - 


ooofostes 


Vce=5V 


z 

\\ 
eA 
a 


200 


eer" 
ao? 
- 
- 
eof 
-<- 


150 


- 
- 
of 


- 


=e 


Z 
: 
\ 
¥ 
= 
=: 
—— = 
GAIN-BANDWIDTH PRODUCT IN MHz 


100 mui 7 | Hii tN 


90 


° 5001 0.01 0.1 1.0 10 100 1000 % 
COLLECTOR CURRENT INmA COLLECTOR CURRENT IN mA 
Dwg. No, A-13, 688 Dwg. No, A-13, 087 
Voce (sat) AS A FUNCTION Ve (sat) AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 
1.0 
g 0.9 + | {|| 
Ul 
= 0.8 4 
eof Hl 
oe wee 
: im 
g 0.6 tT j 
a 0.5 Pall 
alll 
0.1 1.0 10 100 1000 01 1.0 
COLLECTOR CURRENT IN mA COLLECTOR CURRENT IN mA 
Dwg. No. A-13, 690 Dwg. No. A-13, 691 
Veen) AS A FUNCTION JUNCTION CAPACITANCE 
OF COLLECTOR CURRENT AS A FUNCTION OF REVERSE BIAS 
1.0 TTT TITY ——T 
0.9 ee . 
Vce=1V, Zz 
0.8 t LL a He S 
LL F< 0V 2 
0.7 4+ t tS + < 
aE | 
06 |} aaad aoe tnt i : 
‘ Uh LU 


10 io 100 4900 10 
COLLECTOR CURRENT IN mA REVERSE BIAS IN VOLTS 


Dwg No, A-I3, w2 Dwg. No A-13, 689 


100 


PROCESS AKA 


Process AKA 
PNP Small-Signal Transistor 


Process AKA is a PNP silicon epitaxial planar de- 
vice designed for use as a high-voltage switch or a 
low-power amplifier. 


ABSOLUTE MAXIMUM RATINGS 


Collector Current, lo... 2. eee eee eee 1000mA 
Operating Junction Temperature, T; .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.045” x 0.045" 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


[ona | symbol |____est condoms = ins pa Ui 

Collector-Emitter V emeee 140 170 — V 

Breakdown Voltage 

seatdownvotage |" so 

tao — 

Current 

Emitter Cutoff Teo | Veo=5.0 — - 100 

Current 

Static Forward Gurrent Wee=T0Vg=10mA | OSC dC 

Transfer Rati he a a es 
Woe=10VIg=200mA | HSCS 

Collector-Emitter Voeisat) | Io=10mA, |,=1.0mA 

Sarton We apm 10m 

Saturation Voltage 

Vog=10V, f=1.0MR2 

Input Capacitance Vep=0.5V, f=1.0MHz 


DC CURRENT GAIN, hre 
COLLECTOR-EMITTER SATURATION VOLTAGE IN mV 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS AKA 


Typical Characteristics 


at Th = +25°C 
hre AS A FUNCTION fr AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 

300 
250 4s 

3 
200 5 

: 
x A : 

3 
: ET 
EET | 

1 


0 
0.001 0.01 0. 


1.0 10 100 1000 
COLLECTOR CURRENT IN mA COLLECTOR CURRENT IN mA 
Dwg. No, A-13, 093 Dwg, No, A-I3, 695 
Veeisay AS A FUNCTION Vae(sat) AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 


| 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


| ar 


0.1 1.0 10 100 1000 
COLLECTOR CURRENT IN mA COLLECTOR CURRENT IN mA 
Dwg. No, A-I3, 696 Dwg No, A-I3, 698 
Veen) AS A FUNCTION JUNCTION CAPACITANCE 
OF COLLECTOR CURRENT AS A FUNCTION OF REVERSE BIAS 
: 
g 
O 
é 
aaa 10 100 1000 a 1.0 10 20 
COLLECTOR CURRENT IN mA REVERSE BIAS IN VOLTS 
Dwg. No, A-13, 697 Dwg. No, A-13, 694 


PROCESS BAA 


Process BAA 
NPN Small-Signal Transistor 


This double-diffused, silicon epitaxial planar de- 
vice is designed for general-purpose use. Selected 
versions of the Process BAA NPN transistor find 
broad application in AM radio equipment, IF stages, 
and converters, and as audio drivers, video ampli- 
fiers, and operational amplifier output stages. 


ABSOLUTE MAXIMUM RATINGS 


COUGCION DUNTOHE, less cues ce sens ewe tees awe 200mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic eee | Test Conditions 


Collector-Emitter V l|.=10mA 
Breakdown Voltage wan te 


Emitter-Base 
Breakdown Voltage 


Collector-Base 
Breakdown Voltage 


Collector Cutoff 
Current 


Emitter Cutoff 
Current 


Static Forward Current 
Transfer Ratio 


Collector-Emitter 
Saturation Voltage 


Base-Emitter 
Saturation Voltage 


Voe=5.0V, Ip =0.1mA 
Voge =5.0V, Ip =1.0mA 
Voe=5.0V, lp =10mA 
i, =10mA, |,=1.0mA 
|, =100mA, I,=10mA 
i, =100mA, I, =10mA 


Gain-Bandwidth Product Voe=5V, Io=1.0mA 


Output Capacitance Vea= 10M t=1, 


0 MHz 


BAA 


ALTERNATE PROCESS: FEE 


0.023” x 0.023” 


Limits 
Typ. Max. | Units | 


0.08 
0.17 


=} 


Input Capacitance Cop Veg =0.5V, f=1.0MHz 


4—10 


0.9 


200 
3.4 
9.8 


nA 
es 
ss 
Lo 
0.2 
0.3 V 
—— MHz 
5.0 
8.0 


COLLECTOR-EMIT TER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hee 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


hre AS A FUNCTION 


PROCESS BAA 


Typical Characteristics 


OF COLLECTOR CURRENT 


Vee;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


150 


i oe tl eo 


1.0 


Ht 


10 
COLLECTOR CURRENT IN mA 


0.1 1.0 10 
COLLECTOR CURRENT IN mA 


Dwg. No, A-I3, 699 


Dwg. No. A-13, 70l 


Veen AS A FUNCTION 


OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 


Dwg. NO, A-13, 704 


at Ta = +25°C 


fr AS A FUNCTION 
OF COLLECTOR CURRENT 


GAIN-BANDWIDTH PRODUCT IN MHz 
w 
S 
| | ee ee 
| 
v 
l 
< 
~ 
i 
< 


200 FS 4 rT 
\ \ 
\ 
‘ 
100 | 


0 
1.0 10 
COLLECTOR CURRENT IN mA 


Dwg. No. A-13700 


Veeisa) AS A FUNCTION 
OF COLLECTOR CURRENT 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


~ 01 1.0 10 100 ~=.200 
COLLECTOR CURRENT IN mA 


Dwg. No, A-I3, 703 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


JUNCTION CAPACITANCE IN pF 


REVERSE BIAS IN VOLTS 


Dwg. No A-13, 702 
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PROCESS BBC 


Process BBC 
NPN Small-Signal Transistor 


The electrical characteristics of selected versions 
of Process BBC, the NPN counterpart of Sprague 
Electric's planar PNP Process BDA transistor, match 
those of many popular device types. These double- 
diffused silicon epitaxial chips are used as general- 
purpose amplifiers and medium-power switching 
transistors in a wide variety of small-signal, low-noise 
applications. 


ABSOLUTE MAXIMUM RATINGS 


GONGGIO GUITENE, Ievcs cae rau ewesee ese ees 500mA " " 
Operating Junction Temperature, T, .......... + 150°C Nisetalliahica 
Storage Temperature Range, T, ..... — 55°C to + 150°C ALTERNATE PROCESSES: DCA, JGA, TNL 


ELECTRICAL CHARACTERISTICS at T, = +25°C 


Collector-Emitter V L.= 10mA 25 56 — V 
Emitter-Base V 6.0 7.4 — V 
Collector-Base V 80 140 — V 
Breakdown Voltage | 
Collector Cutoff loBo 
Current 


Emitter Cutoff lego 
Current 


Static Forward Current 
Transfer Ratio 


— 180 
Collector-Emitter a — 0.04 0.07 
Straten Voge | FE Sgoma ian 
Veeisaty | Ie =100mA, I, =10mA = 0.83 1.0 
Saturation Voltage 

a Veg =5.0V, lp =50mA 200 340 = 


Output Capacitance Cop Veg = 10V, f=1.0MHz — 4.3 4.5 
Input Capacitance Cop Veg =0.5V, f=1.0MHz — 18.5 20 


Veo = 30V, Ie = 150mA, 


*Switching speeds measured at 2N2222A test conditions. 


412 


DC CURRENT GAIN, hee 


COLLECTOR-EMIT TER SATURATION VOLTAGE IN mV 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS BBC 


Typical Characteristics 


at Ta = + 25°C 
here AS A FUNCTION fr AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 
200 400 T T 
150 2 300 i Geet am “i 
i } 4 Vce=5V 
: {||| -—t 
100 = 200 rae | Vce=1V + 
: we 
5 ee 
| - a . | 
°5 001 0.01 0.1 1.0 10 100 500 "10 10 100 
COLLECTOR CURRENT IN mA COLLECTOR CURRENT IN mA 
Dwg. No. A-I3, 705 Dwg. No, A-I3, 709 
Veesat) AS A FUNCTION Veeisay) AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 


TTT 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


0.1 1.0 10 100 500 
COLLECTOR CURRENT IN mA COLLECTOR CURRENT IN mA 
Dwg. NO. A-13, 706 Dwg. No, A-13, 707 
Veen) AS A FUNCTION JUNCTION CAPACITANCE 
OF COLLECTOR CURRENT AS A FUNCTION OF REVERSE BIAS 
25 
20 
: 
= 
S 
Bg 1 hl 
ell 
ae 10 100 500 nr 1.0 10 20 
COLLECTOR CURRENT IN mA REVERSE BIAS IN VOLTS 
Dwg. No, A-13, 708 Dwg No, A-13, 710 
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PROCESS BCA 


Process BCA 
PNP Small-Signal Transistor 


Process BCA is a PNP silicon epitaxial planar tran- 
sistor. It is designed for use in low-noise amplifier 
circuits. It is the complement to the NPN Process 
VXA transistor. 


ABSOLUTE MAXIMUM RATINGS 


Collector Current, Ilo... 0... eee eee 150mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.023” x 0.023” 
ALTERNATE PROCESS: VHB 


ELECTRICAL CHARACTERISTICS at T, = +25°C 


Collector-Emitter ceo | le =10mA 6 
Breakdown Voltage 


Emitter-Base V I-=10pA 6.0 
Breakdown Voltage 

Vier) 

| 


Characteristic pany Test Conditions 


8.0 
Collector-Base cao | lc =100 pA 8 175 
Breakdown Voltage 
Current 
Current 
Static Forward Current Viee=5,0V, |.=0.1mA 
Transter Ratio Nee Voge =5.0V, Ip=1.0mA 300 400 900 | — 


Collector-Emitter Voeisaty) | Ie =1.0mA, I, =0.1mA — 0.06 0.25 
Saturation Voltage le=10mA, |,=1.0mA — 0.08 0.5 


Saturation Voltage 
Output Capacitance | Cx 
Finput Capacitance [Cy | Vew=0.5V, 1=1.0MR2 
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DC CURRENT GAIN, re 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV 


PROCESS BCA 


Typical Characteristics 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


0.001 0.01 0.1 1.0 10 100 200 
COLLECTOR CURRENT IN mA 


Dwg. No, A-13, 716 


Vee;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


eS eS a A a ——T 


veal 
ENT 


COLLECTOR CURRENT IN mA 


Dwg No. A-13, 713 


Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 


Dwg, No, A-13, 715 


at T, = +25°C 


f; AS A FUNCTION 
OF COLLECTOR CURRENT 


GAIN-BANDWIDTH PRODUCT IN MHz 


COLLECTOR CURRENT IN mA 


Dwg. No A-13, 712 


Voeisat) AS A FUNCTION 
OF COLLECTOR CURRENT 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


COLLECTOR CURRENT IN mA 


Dwg No, A-I3, 714 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


JUNCTION CAPACITANCE IN pF 


1.0 
REVERSE BIAS IN VOLTS 


Dwg. No, A-13, 7II 
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PROCESS BDA 


Process BDA 
PNP Small-Signal Transistor 


A general-purpose PNP transistor, Process BDA Is 
used as a low-noise, high-gain amplifier and as a 
medium-power switcher at frequencies from dc to 
UHF. Selected Process BDA chips conform to the 
electrical characteristics of a broad variety of popular 
transistor types. The double-diffused, silicon epitax- 
ial planar device is the complement to Sprague Elec- 
tric's NPN Process BBC transistor. 


ABSOLUTE MAXIMUM RATINGS 


DONGCIOF GUNBNT, len. cae ce sane de ee ennee 900 mA 023” 03" 
Operating Junction Temperature, T, .......... + 150°C aie eeneae 
Storage Temperature Range, I. ..... — 55°C to + 150°C ALTERNATE PROCESSES: DDA, JFA, TQL 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic pany Test Conditions Min. Typ. Max. | Units | 


Collector-Emitter V le=10mA 30 65 
Breakdown Voltage Menoo [=m Tl 


Breakdown Voltage 


Collector-Base V |.=100 pA 40 90 


Collector Cutoff lcBo Veg =40V — — 
Current 
Current 


static Forward Current Vop =9.0V, I-=0.1mMA — 


— 
© 
© 


1 


fan) 
© 


Transfer Rati s0 360 600 
Collector-Emitter Veeisaty | Ic =100mA, I, =10mA 
Sh 
Saturation Voltage 


Gain-Bandwidth Product Vor =5.0V, le =50mA 
Output Capacitance Cob Veg = 10V, f=1.0MHz 
Input Capacitance Veg = 0.5V, f=1.0MHz 


ib 
Noise Figure NF l-=200mMA, V.-=5.0V, 


100 280 — 
— =| 8.0 
30 
6.0 15 nV 


—_ 
ide) 


(op) 
co 
olol|sS => =| 
ai—omn| =x <=|< | <= > > << <= <= 
N 


Rg =2kQ, f=1.0kHz 


Delay Time’ Voc =6.0V, Ip =150mA, — 5.0 10 


al 


Ip 15m — 4 
Storage Time’ Voc =6.0V, Ie = 150mA, — 70 100 ns 
Fall Time* t, lai =lgo = 15mA — 50 80 


*Switching speeds measured at 2N2907 test conditions. 
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PROCESS BDA 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, here 


BASE EMITTER ‘ON’ VOLTAGE IN VOLTS 


Typical Characteristics 
at T; = +25°C 


hre AS A FUNCTION fr AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 


GAIN-BANDWIDTH PRODUCT IN MHz 


0 i | I | pc | LE LULL Pitti 0 
0.001 0.01 0.1 1.0 10 100 500 1.0 10 100 
COLLECTOR CURRENT IN mA COLLECTOR CURRENT IN mA 
Dwg. No. A-I4, 091 Dwg. No. A-14, 093 
Vee(say AS A FUNCTION Veeisay AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 


“TO 
= [te=O.1Ic | | | 
0300 in 


400 = Lt | 


200 | te 
ET if 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


0.1 1.0 10 100 500 “04 1.0 100 500 
COLLECTOR CURRENT IN mA COLLECTOR Roe INmA 
Dwo. N,. A-14, 094 Dwg. No. A-14, 090 
Veeon) AS A FUNCTION JUNCTION CAPACITANCE 
OF COLLECTOR CURRENT AS A FUNCTION OF REVERSE BIAS 


30 = 

OM He 
Con | 

20 mi HE 


--<2 im 
-4.f- 
10 ; 


5.0 tH la 
EL az 


0.1 1.0 10 20 
COLLECTOR CURRENT IN mA REVERSE BIAS IN VOLTS 


JUNCTION CAPACITANCE IN pF 
a 
} 
#4 


Dwg No, A-I4,092 
Dwg No, A-I4,095 
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PROCESS BFA 


Process BFA 
PNP Small-Signal Transistor 


Exhibiting excellent current-gain linearity and very 
low collector-emitter saturation voltage, Process BFA 
finds broad application as a medium-power amplifier 
and switching transistor. This PNP, double-diffused, 
silicon epitaxial device is the complement to Sprague 
Electric's NPN Process DAC transistor. 


0.0040 SQ. 


ABSOLUTE MAXIMUM RATINGS Ae a 0.004050. 
COMPCUIO GONE, dew ve. kei snd van seengactas 800mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 0.024" x 0.024" 


ALTERNATE PROCESSES: DFC, JMA 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Limits 
Characteristic _| Symbol Test Conditions Min. Typ. | Max. | Units | 
Breakdown Voltage 


Emitter-Base V = 10pA 
Breakdown Voltage (BR)EBO | 'E 


Collector-Base V 
Breakdown Voltage ee 


6 
Collector Cutoff 


I, =100 pA 50 140 a 
Current 
Emitter Cutoff EBO Veg=9.0V = 100 
Current 
static Forward Current Vop=9-0V, 1. =10mA 220 — 
Vop=9.0V, I =100mA 50 210 500 
: 0.4 
1.0 
00 330 — 
7.0 ibs 


Transfer Ratio = 
Voe=5.0V, lp =500mA 


| 
Nee 
Collector-Emitter le =100mA, |,=10mA 
Salvation Volaup 
Saturation Voltage 
Vor = 10V, Ig = 100mA MHz 
Vop=10V, f= 1.0MH2 
an = 870 
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PROCESS BFA 


Typical Characteristics 
at Ta = +25°C 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hee 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


eee 
Bill ae 


Sah | 
Hh \\ 


0 
0.001 0.01 0.1 1.0 10 100 S, 


COLLECTOR CURRENT IN mA 
Dug. No, A-13, 717 


Vee;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


7 rn 


10 100 1000 
COLLECTOR CURRENT IN mA 


Dwg. No. A-13, 720 


Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 


1.0 10 100 1000 


COLLECTOR CURRENT IN mA 
Dwg. No, A-13, 722 
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BASE-EMITTER SATURATION VOLTAGE IN VOLTS GAIN-BANDWIDTH PRODUCT IN MHz 


JUNCTION CAPACITANCE IN pF 


fr AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 
Dug. No, A-13,719 


Voeisat) AS A FUNCTION 
OF COLLECTOR CURRENT 


04 1.0 10 100 1000 
COLLECTOR CURRENT IN mA 
Dwg, No, A-13, 72I 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


0.1 1.0 10 
REVERSE BIAS IN VOLTS 


Dwg. No. A-13, 718 


PROCESS BHB 


Process BHB 
NPN High-Speed Switching Transistor 


Process BHB is a double-diffused epitaxial planar 
NPN silicon device designed to be used in high- 
speed, high-current switching applications. 


ABSOLUTE MAXIMUM RATINGS 


Gollector Current, lg... c..cceces ae reaeaacin 1000mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.027” x 0.027” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic Test Conditions Min. Typ. M 


ax. _| Units 

= 
— 
ae 
Current | 
Current 
Static Forward Current Wee=t0Vig= toma SSOCdSSCSSC«SSSCS«~dYC 
Transfer Ratio ree [Vee=1.0V.Ig=100mA—S«dY=CiSS«SSSC S| CS 

Vor=1.0V, lo=500mASSi|=Ci SSC‘ SSC SC«dSC SS 
CollectorEmitter | Voevan 
Straten votage | Sooma Sm 
Saturation Voltage 
Mine 
Voo=30V, 1;=500mA 
Ip =50mA 
Storage Time” | t, | Vgo = 30, Ig =500mA, 
rFallTimey sd la1—Ing=50™A 


*Switching speeds measured at 2N3725 test conditions. 
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COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS BHB 


Typical Characteristics 
at T, = +25°C 


hre AS A FUNCTION fr AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 


ee Ween | 
yy Wig aii 
ri 


125 


yy tH 


0.1 1.0 


GAIN-BANDWIDTH PRODUCT IN MHz 


“ES 


1a al 0.01 
COLLECTOR CURRENT . a COLLECTOR CURRENT IN mA 
Dwg. No, A-I3,723 Dwg. No, A=13,725 
Vee(say AS A FUNCTION Voeisay) AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 


=. as 
—_— 
ee 


i 


th il | yi 
Metta 
rimnlil 


0.1 1.0 10 100 1000 0.1 0 000 
COLLECTOR CURRENT IN mA COLLECTOR — INmA 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


Dwg. No, A-13, 726 Dwg, No, A-13, 727 


Veen) AS A FUNCTION JUNCTION CAPACITANCE 
OF COLLECTOR CURRENT AS A FUNCTION OF REVERSE BIAS 


i 


= 1000 0.1 1.0 10 20 
— CURRENT IN mA REVERSE BIAS IN VOLTS 


Dwg. No, A-13, 728 Dwg. No, A-13,724 


A 


JUNCTION CAPACITANCE IN pF 


PROCESS BJB 


Process BJB 
NPN High-Speed Switching Transistor 


Process BUJB is a double-diffused epitaxial planar 
NPN silicon device. It is designed to be used in high- 
speed, medium-current switching applications. 


ABSOLUTE MAXIMUM RATINGS 


Collector GUM, Ie. vec cee ew en deed eee ws 300mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T. ..... — 56°C to + 150°C 


0.020” x 0.020” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Limits 
Characteristic symbol Test Conditions Min. Typ. Max. Units 
Collector-Emitter V |.=10mA 10 20 — 
Breakdown Voltage — | ~ | 


ptealawer | " I-=10pA 5.0 6.8 — 
Breakdown Voltage (BR)EBO | 'E 


Collector-Base V |.=100 uA 30 99 — 
Breakdown Voltage | ene | 


Current 


Emitter Cutoff 
Current | 


Static Forward Current 
Transfer Ratio 


Veg —5.0V _— - 100 


Vop =9.0V, 1, =0.1mMA = 90 - 
Vop=9.0V, I= 10mA — 70 aaa 
Vop =9.0V, 1 =50mA — 70 = 
lo =10mA, Ip=1.0mA — 0.13 0.3 
lp =90MA, Ip=5.0MA 
|, =90mA, Ilp=5.0mA 


Collector-Emitter 
Saturation Voltage 


Base-Emitter 
Saturation Voltage 


Gain-Bandwidth Product | f, | Vop =9.0V, Ie =10mMA — 440 — 
Output Capacitance Cob Veg =10V, f=1.0MHz — 3.0 ol) 
Input Capacitance Cop | Veg=9.5V, f= 1.0MHz — 7.0 15 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


250 


200 


LT cee 


PROCESS BJB 


Typical Characteristics 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


ai inl 
[ ae 
| 


cones CURRENT IN mA 
Dwg. No. A-I3,729 


—- SN 
= 
ae 


Vee(say) AS A FUNCTION 
OF COLLECTOR CURRENT 


Paice mess INmA 


Dwg. No. A-13, 733 


Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 


10 100 200 
COLLECTOR CURRENT IN mA 
Dwg. No. A-I3, 734 


at T, = +25°C 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS GAIN-BANDWIDTH PRODUCT IN MHz 


JUNCTION CAPACITANCE IN pF 
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fr AS A FUNCTION 
OF COLLECTOR CURRENT 


400 


i Ac 
Le ‘“ 


1.0 100 
COLLECTOR Lao IN mA 


200 


Dwg. No, A-13, 731 


Voe;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


0.7 HL all 
Tl 


10 
nua CURRENT IN mA 


Dwg No, A-13, 732 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


REVERSE BIAS IN VOLTS 


Dwg. No. A-13, 730 


PROCESS BLA 


Process BLA 
NPN High-Voltage Transistor 


The NPN process BLA transistor is a double- 
diffused silicon epitaxial planar device used primarily 
in video circuits and similar high-voltage, low-current 
applications. Its PNP complement is the Sprague 
Electric Process BMA transistor. 


ABSOLUTE MAXIMUM RATINGS Lemna : 
GONCEIOr GUITENL, Ipsec ctvnsvascnesensvek es 900mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.028” x 0.028” 
ALTERNATE PROCESS: DVA 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


owacunste | symone Wi Wa 

Breakdown Voltage 

sate | 

seaovnVtage | “= 

Current 

Current 

Static Forward Current Vee= 10V |-=1.0mA | — 6  — | — | 

Transfer Rati nee [Ve=10VIg=10mASSi=CiSSCSTHSCOS] 
Vor=10VIg=50mASSC«Y=CSHSSCOC CdS 

Collector-Emitter Voeisaty | le=10mA, 1,=1.0mA 

Saturation Voltage I, =50mA, |, =5.0mA 

Saturation Voltage 

i MHz 

ti 
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COLLECTOR-EMITTER SATURATION VOLTAGE IN VOLTS DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS BLA 


Typical Characteristics 
at T, = +25°C 


hre AS A FUNCTION f; AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 


eas 


GAIN-BANDWIDTH PRODUCT IN MHz 


1.0 100 200 
COLLECTOR CURRENT IN a COLLECTOR CURRENT IN mA 
Dwg. No, A-13,736 Dwg. No. A=13,738 
Vee(say) AS A FUNCTION Voeisay AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 


100 200 0.1 1.0 10 100 200 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


— ee 


“aie sneer INmA COLLECTOR CURRENT IN mA 
Dwg. No, A-13,740 Dwg. No, A-13, 735 
Veen) AS A FUNCTION JUNCTION CAPACITANCE 
OF COLLECTOR CURRENT AS A FUNCTION OF REVERSE BIAS 


Vce=1V 
Vor=8V 
pee 
att in 10V 
ae ill 
100 


200 
es CURRENT IN mA REVERSE BIAS IN VOLTS 


Dwg. No, A-13, 737 Dwg. No. A-13, 739 
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JUNCTION CAPACITANCE IN pF 


0.6 


PROCESS BMA 


Process BMA 
PNP High-Voltage Transistor 


The PNP process BMA transistor is a double- 
diffused silicon epitaxial planar device used primarily 
in video circuits and similar high-voltage, low-current 
applications. Its NPN complement is the Sprague 
Electric Process BLA transistor. 


ABSOLUTE MAXIMUM RATINGS 


DCONeGION GUITEN Ne. ace Keenan ee teenie dea 5900mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.028” x 0.028" 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic laiias Test Conditions 
Collector-Emitter V l|.=1.0mA 300 
Emitter-Base V l-=10pA 6.0 8 
Collector-Base V [.=100 pA 

Breakdown Voltage ° 

Collector Cutoff lcBo 

Current 

Current 


Static Forward Current he Vee = 10V, Ie =1.0mA 
Nee 


o| of 
i} | 


95 


Transfer Ratio Vee =10V, Ie=10mA 25 


iP) 
© 


Collector-Emitter Voce (sat) lp =10mA, Iz=1.0mA 

Saturation Voltage |. =20mA, I, =2.0mA 

Base-Emitter VeE(sat) lp =10mA, Iz=1.0mA 

Saturation Voltage 

Gain-Bandwidth Product Vor =10V, Ip =10mA 40 


Output Capacitance C Veg =10V, f=1.0MHz — : 
| Input Capacitance Ci, Veg =0.5V, f=1.0MHz — p 


PROCESS BMA 


COLLECTOR-EMITTER SATURATION VOLTAGE IN VOLTS DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


Typical Characteristics 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


rr 


oe a ane 


rma 


200 
COLLECTOR CURRENT IN ki 


Dwg. No, A-13, 743 


Voce (sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


TTT UA 
CU UTE UT 
Tl 


1.0 


a 100 


0.6 


0.4 


0.2 


COLLECTOR CURRENT IN - 
Dwg. No, A-13, 741 


Veen, AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 


Dwg, No, A-I3, 746 


at T, = 
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+ 25°C 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS GAIN-BANDWIDTH PRODUCT IN MHz 


JUNCTION CAPACITANCE IN pF 


fr AS A FUNCTION 
OF COLLECTOR CURRENT 


P| | Ute NTT 
en lll 


TUN TAIN 


COLLECTOR CURRENT IN mA 


Dwg. No, A-I3, 745 


Voe(say) AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 
Dwg. No, A~13, 742 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


REVERSE BIAS IN VOLTS 


Dwg. No, A-13,744 


PROCESS BNB 


Process BNB 
NPN Darlington Transistor 


Process BNB is a double-diffused epitaxial planar 
NPN silicon Darlington pair. It is designed for use in 
high-gain, high-current amplifier circuits. Its comple- 
ment is the PNP Process BOB Darlington transistor. 


ABSOLUTE MAXIMUM RATINGS 


GOleeter GUGAL, be ces nes ccedcnrsarceasnd 1000mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.031” x 0.031” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic Test Conditions Min. Typ. Max. | Units | 
Collector-Emitter Voewss | p= lima V 


Breakdown Voltage 


0 80 
Emitter-Base V l|-=10pA 10 14 —- V 
0 0 


(BR) ~ 
) 
Collector-Base V |.=100 pA 6 100 — V 


Current 

Current 

Static Forward Current Voe=5.0V, |p =10mA — 22k — | — | 

Transfer Ratio Nee [Moe =5.0V,1p=100mA | =< =k iY 
Vee =5.0V, Ip =200mA — 28k — | — | 

Collector-Emitter Voce | le= mA, 1,=0.01 0 

Saturation Voltage — 3 I, =200mA, |,=0.2mA = 0.8 1.2 

Saturation Voltage 

Gain-Bandwidth Product | f, Veg =5.0V, Ip=10mA 100 190 — MHz 


cD 


= 1.4 6.0 
Input Capacitance * Veg=1.0V, f=1.0MHz = 5.0 10 
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COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hee 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS BNB 


Typical Characteristics 
at T, = +25°C 


hee AS A FUNCTION 
OF COLLECTOR CURRENT 


00 


COLLECTOR CURRENT IN mA 
Dwg No, A-13, 747 


Vee;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


= [pS 


COLLECTOR CURRENT IN mA 
Dwg. No, A-13, 750 


Veeion AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 
Dwg. No, A-13, 752 
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BASE-EMITTER SATURATION VOLTAGE IN VOLTS GAIN-BANDWIDTH PRODUCT IN MHz 


JUNCTION CAPACITANCE IN pF 


f; AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 
Dwg. No, A-13, 749 


Voe;sa) AS A FUNCTION 
OF COLLECTOR CURRENT 


[Is = 0.001 Ic} 


COLLECTOR CURRENT IN mA 


Dwg. No, A-13, 751 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


REVERSE BIAS IN VOLTS 


Dwg, No. A-13, 748 


PROCESS BOB 


Process BOB 
PNP Darlington Transistor 


Process BOB is a PNP silicon epitaxial planar 
Darlington pair. It is designed for use in high-current, 
high-gain amplifier applications. Its NPN comple- 
ment is the Process BNB Darlington transistor. 


ABSOLUTE MAXIMUM RATINGS 


GONECION GUIMEN!, tix acerceesee iced one wees 1000mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.031” x 0.031” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


iacedihin __ ite Test Conditions | Min. Typ. Max._| Units | 
al 
= 
ae 
Current 
Current 
Static Forward Current Wee=5.0V Ig=1.0mA | ~——0K | 
Transter Ratio Nee Vee =5.0V, Ip =10mA 3k 25k 60k | — | 
Woe=5.0V p= 100mA «| Sk SKC SiC CS 
Collector-émitter | Vee 
Saturation Voltage 
Saturation Voltage 
Gain-Bandwidth Product 
m 


PROCESS BOB 


DC CURRENT GAIN, hre 


COLLECTOR-EMITTER SATURATION VOLTAGE IN VOLTS 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


30K 
20K 


C4. 


hee AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 


Dwg. No. A-13, 


Vee;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


cilia 


COLLECTOR CURRENT IN mA 


[eee reer 
10 100 1000 


Typical Characteristics 


758 


Dwg. No. A-13, 756 


Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 


Vce= -5V 


of 


10 100 
COLLECTOR CURRENT IN mA 


DWg. No, A-13, 


157 


at T, = +25°C 
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GAIN-BANDWIDTH PRODUCT IN MHz 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


JUNCTION CAPACITANCE IN pF 


fr AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR — INmA 


100 


Dwg. No. A-13, 754 


Voe(sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


a 
eee (2 Sea 
hae 
Sa 


COLLECTOR CURRENT IN mA 
Dwg. No. A-13,755 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


REVERSE BIAS IN VOLTS 
Dwg. No, A-13, 753 


PROCESS BTB 


Process BTB 
PNP Switching Transistor 


The Process BTB transistor is a double-diffused 
epitaxial planar device with a gold diffusion. It is 
primarily used in general-purpose switching and am- 
plifier circuits. Its NPN complement is the Process 
FFB transistor. 


ABSOLUTE MAXIMUM RATINGS 


ONCRION GUITONL Ng os co inne saa aee cee oer coe 200mA 
Operating Junction Temperature, T,.......... + 150°C 
storage Temperature Range, TI, ..... — 55°C to + 150°C 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


characte | Symbol | est Gontions yp Un 
a. 
oo lina 
ae | 
Collector Cutoff lane = = 100 


Current 
Static Forward Current Vor= 10 ig=t0mA S| SSBC CdS 
Transfer Rati re [Vog=1.0V Ip=10mA———S|~=8S«TO~=«O| 


Vee = 1.0, le=50mA 20 130 — | — | 
Collector-Emitter Verma | le= TOMA, a= 10nmA — 0.06 0.25 


Saturation Voltage I, =50mA, |,=5.0mA — 0.11 0.4 


Saturation Voltage 
Output Capacitance | Cyp | Vog = 10V, 1 1.0MHz — 21 48 
Ven=0.5V, 1=1.0MHZ 
Ro = 1kQ, BW=10H2-15.7kHz 
Voo=3.0V, |p=10mA 
Ip=1.0mA —_ 4% 


Storage Time’ Vec=3.0¥V, l= 10mA, 
Fall Time* lai = lps = 1.0mA 


*Switching speeds measured at 2N3906 test conditions. 
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PROCESS BTB 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


Typical Characteristics 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


0 
0.001 0.01 0.1 1.0 10 100 500 
COLLECTOR CURRENT IN mA 
Dwg. No, A-I4, 113 


Veeisay) AS A FUNCTION 
OF COLLECTOR CURRENT 


0.1 1.0 10 100 500 
COLLECTOR CURRENT IN mA 
Dwg. NO, A-14, 116 


Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 


1.0 10 100 500 
COLLECTOR CURRENT IN mA 


Dwg. No, A-I4 115 


at T, = +25°C 


f; AS A FUNCTION 
OF COLLECTOR CURRENT 


GAIN-BANDWIDTH PRODUCT IN MHz 


COLLECTOR CURRENT IN mA 
Dwg No, A-I4, 1l2 


Voeisat) AS A FUNCTION 
OF COLLECTOR CURRENT 


Ip=O.Alc 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


COLLECTOR CURRENT IN mA 
Dwg. No, A-14, 114 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


JUNCTION CAPACITANCE IN pF 


0.1 1.0 10 20 
REVERSE BIAS IN VOLTS 


Dwg. No. A-I4, III 
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PROCESS BXE 


Process BXE 
PNP Small-Signal Transistor 


Process BXE is a double-diffused PNP epitaxial 
planar silicon transistor designed for use in general- 
purpose amplifier and switching applications. Its 
NPN complement is Process FEE. 


ABSOLUTE MAXIMUM RATINGS 


CONEGIOY GUMBNT, les ivas ees eet awievad ences 200mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, IT, ..... — 55°C to + 150°C 


0.016" x 0.017” 
ALTERNATE PROCESS: SLL 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Collector-Emitter V |.=10mA 

Emitter-Base V l-=10pA 
Collector-Base V |-=100uA 80 115 ae 
Collector Cutoff leBo Veg =60V 

Current 

Emitter Cutoff leBo Veg =0.0V 

Current 


Static Forward Current Voge =5.0V, 1. =0.1mA 


Transfer Ratio 


Min. Typ. Max. 


= 
> 


Collector-Emitter l-=10mA, Iz =1.0mA 
Saturation Voltage i, =50mA, |, =5.0mA 


Base-Emitter 
Saturation Voltage 


Vor =5.0V, I= 10 pA, 
Re =10kQ, BW=10Hz-15.7kHz 
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DC CURRENT GAIN, hre 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


1000 


800 


400 


200 


PROCESS BXE 


Typical Characteristics 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


vt a ‘An 
AT ATT iti 


001 0.01 1.0 100 200 


saeeanes CURRENT IN mA 
Dwg. No, A-13,759 


Vee;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


AME LAA mit 
| 


ante see INmA 


Dwg No, A-13, 762 


Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 
Dwa. No. A-13, 764 


at Th = +25°C 
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GAIN-BANDWIDTH PRODUCT IN MHz 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


JUNCTION CAPACITANCE IN pF 


f; AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 
Dwg NO, A-l3, 761 


Vee;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


ei 
et 
cn | 
"Ye : 
eee LH LU 
UIE LT 


“0.1 100 200 
‘nares Suctnene IN mA 


Dwg. No, A-13, 763 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


SL 
ai 0 
CHS 
mui 


REVERSE BIAS IN VOLTS 


Dwg No, A-13, 760 


PROCESS DAC 


Process DAC 
NPN Small-Signal Transistor 


Process DAC is a double-diffused NPN silicon epi- 
taxial planar device. It is designed for use in high- 
current switching and general-purpose amplifier 
applications. 


0.0040 SQ.— 


ABSOLUTE MAXIMUM RATINGS 


MOUGGION GUNENL, beeissved oucnge vekegsewn 800mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T. ..... — 55°C to + 150°C 


0.024” x 0.024” 
ALTERNATE PROCESS: JLA 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Limits 
Characteristic Test Conditions Min Typ | Units | 


= | 

= 

a 

Current 

Current 

Static Forward Current Wee=50VIg=t0Oma S| «SSCS! SC~dYC 

Transfer Ratio hee [Moe=5.0V,Io=100mA «| 80~~=«190~=~=«ODS| 
Vee =5.0V, Ig =500mA ee a 

Collector-Emitter Voeisat) | Ic =100mA, I,=10mA 

Saturation Voliage io =500MA, 1p= 50m: 

Saturation Voltage . 

Gain-Bandwidth Product | f; | Ve =5.0V, [p= 50mA MH 

Finput Capacitance | Cy | Veg=0.5V, f= 1.0MH2 
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COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS DAC 


Typical Characteristics 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


a 
a dame 
MAI 


eet 
i 0 A 

Vce 1v\ 
an 0000 ANY 
EVIL LITT it 


0.001 0.01 1.0 10 
— CURRENT IN mA 


Dwg. No. A-13, 769 


Vce=5V 


zs 


1000 


Vee;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


500 


400 


COLLECTOR CURRENT IN mA 
Dwg No, A-13, 767 


Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 


Cet 


COLLECTOR CURRENT IN mA 
Dwg. No. A-13, 770 


at T, = 
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+ 25°C 


GAIN-BANDWIDTH PRODUCT IN MHz 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


JUNCTION CAPACITANCE IN pF 


f; AS A FUNCTION 
OF COLLECTOR CURRENT 


pees 
Pae — ae 
10 100 


COLLECTOR CURRENT IN mA 
Dwg, No, A-13, 766 


Voe;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


LAI EHIME ELI 
LT LIM STE Ll 
at 
ec ae 
TM ety A Lt 
Sill ll TI Ut 


0.1 1.0 10 100 1000 
COLLECTOR CURRENT IN mA 


Dwg. No, A-I3, 768 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


ORCC 
COMPS SCT 
Se 
LTP oettitie= 


0.1 1.0 10 20 
REVERSE BIAS IN VOLTS 


Dwg. No, A-13, 765 


PROCESS DCA 


Process DCA 
NPN Small-Signal Transistor 


Process DCA is a double-diffused NPN silicon epi- 
taxial device. It is primarily used in general-purpose 
amplifier and medium-power switching applications. 
Its complement is the PNP Process DDA transistor. 


ABSOLUTE MAXIMUM RATINGS 


Collector Current, Ilo......... 2. eee eee eee 500mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, IT. ..... — 55°C to + 150°C 


0.019” x 0.019” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Test Conditions Min. Typ. Max. 
Collector-Emitter V l.=10mA 20 50 — 
Emitter-Base V l|-=10pA 6.0 ie — 
Collector-Base V |.=100 pA 70 110 — 
Collector Cutoff lcBo Veg = 60V — 100 
Current 
Emitter Cutoff leBo Veg =6.0V — 100 
Current 

50 600 
30 —- 
0.1 0.3 
0.3 
1.0 1.2 


Static Forward Current — 
Transfer Ratio 


Voe=1.0V, Ip=0.1mA 
Nee Voe=1.0V, >= 10mA 

Voe=1.0V, I, =100mA 
Voe(saty | Io=100mA, Ig = 10mA ee a 


Collector-Emitter 


Saturation Voltage |, =500mA, |, =50mA _ 0.75 
Base-Emitter Vge(sat) |. =900mA, |, =50mA — 
Saturation Voltage 


Gain-Bandwidth Product Vog = 10V, lp =20mA 250 300 —- 
Output Capacitance Vog = 10V, f=1.0MHz — 4.0 8.0 


Veo =30V, I¢= 150A, 
Ig = 15MA 
Veo =30V, Ie = 150A, 200225 
loi =lp0=15mA 2460 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


200 


150 


100 


50 


0 
0.1 1.0 10 


PROCESS DCA 


Typical Characteristics 
at T, = +25°C 


here AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 
Dwg No, A-13, 771 


Vee(say AS A FUNCTION 
OF COLLECTOR CURRENT 


a 
IM Ser LATE EL 
UIE ETM EMT 

UIE TMA 
A LUE | 


a 


100 


500 
COLLECTOR CURRENT IN mA 


Dwg. No, A-13,774 


Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 
Dwg. No, A-I3,776 


4—39 


GAIN-BANDWIDTH PRODUCT IN MHz 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


JUNCTION CAPACITANCE IN pF 


fr AS A FUNCTION 
OF COLLECTOR CURRENT 


| Vce=10V ‘ 


es | 


400 


300 


COLLECTOR CURRENT IN mA 


Dwg. No, A-13, 773 


Voe(sat) AS A FUNCTION 
OF COLLECTOR CURRENT 
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COLLECTOR CURRENT IN mA 
Dwg. No, A~-13,775 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


REVERSE BIAS IN VOLTS 


Dwg. No. A-13, 772 


PROCESS DDA 


Process DDA 
PNP Small-Signal Transistor 


Process DDA is a double-diffused epitaxial planar 
silicon PNP transistor. It is designed for use as a low- 0.0040 SQ. 
noise, high-gain amplifier or as a medium-power 
switch. Its complement is the NPN Process DCA. 


ABSOLUTE MAXIMUM RATINGS 0.0040 SQ. 


Collector Current, Ip. cicascasteeraneseccesses 500mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Collector-Emitter 
Breakdown Voltage 


Emitter-Base 
Breakdown Voltage 


Collector-Base 
Breakdown Voltage 


Static Forward Current 
Transfer Ratio 


Saturation Voltage I, =500mA, |,=50mA -_ 0.35 0.75 


Saturation Voltage 
= 5 
o 


Veo =30V, I, =150mA, 


Storage Time* Veco =30V, Ip =150mA, 


PROCESS DDA 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


Typical Characteristics 
at T, = +25°C 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 
Dwg. No, A-13,780 


Vee;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


g=O0.1Ic 


0.1 1.0 10 100 500 
COLLECTOR CURRENT IN mA 


Dwg. No, A-13, 781 


Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 
Dwg. No, A-13, 778 
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GAIN-BANDWIDTH PRODUCT IN MHz 


BASE-FMIT7cr. SATURATION VOLTAGE IN VOLTS 


CAPACITANCE IN pF 


fr AS A FUNCTION 
OF COLLECTOR CURRENT 


0 
1.0 10 100 
COLLECTOR CURRENT IN mA 


Vee (sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


[1e=0.1Ic | 


“0.1 1.0 10 100 500 
COLLECTOR CURRENT IN mA 


Dwg. No, A-13, 782 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


REVERSE BIAS IN VOLTS 


Dwg. No, A-13,777 


PROCESS DFC 


Process DFC 
PNP Small-Signal Transistor 


Process DFC is a PNP silicon double-diffused epi- 
taxial planar device designed primarily to be used in 
medium-power amplifier and switching circuits. 


ABSOLUTE MAXIMUM RATINGS 


Collector Current, le... .2. ces eeeenceuessas: 800mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.005 


0.027” x 0.027" 
ALTERNATE PROCESSES: BFA, JMA 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic Test Conditions Min. Typ. Max 
Su, [one 2 

seas | sails 
Saye [Om ll. 


Collector Cutoff lcBo Veg = /0V — — 1 
Current 
Emitter Cutoff leBo Vep=0.0V — — 1 
Current 


Static Forward Current — 250 

Transfer Ratio he 260 
ae 

Collector-Emitter a = 0.09 0.30 

saturation Voltage I, =500mA, I, =50mA - 0.29 0.75 


|, =500mA, 1,=50mA = 1.0 1.2 
Saturation Voltage 

fy Voe=5.0V, Io =10mA 150 250 — | Mbz 
Input Capacitance ls, = 42 55 pF 


PROCESS DFC 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, fre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


Typical Characteristics 
at Ta = + 20°G 


hre AS A FUNCTION f; AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 


500 _ 
400 TTTt | 

Vce= —10V 
300 aageera 


--* 
- 
- 
- 


200 LA | 
Bast | Vce=-1V hs 


GAIN-BANDWIDTH PRODUCT IN MHz 
A 
~ 
aS 
1 . 
\ 
\ 
\ 
4 
! 
! 


0.001 0.01 0.1 1.0 10 100 1000 1.0 10 100 
COLLECTOR CURRENT IN mA COLLECTOR CURRENT IN mA 
Dug. No, A-13,783 Dwg, No, A=13,785 
Vee;sat) AS A FUNCTION Vee(sat) AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 


nT / 
nme 
0 0 : 10 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


0.1 1 100 500 “0.4 1.0 10 100 1000 
COLLECTOR CURRENT IN mA COLLECTOR CURRENT IN mA 
Dwg. No, A-3, 786 Dwg. No, A-13, 787 
Veen AS A FUNCTION JUNCTION CAPACITANCE 
OF COLLECTOR CURRENT AS A FUNCTION OF REVERSE BIAS 


JUNCTION CAPACITANCE IN pF 


0.1 1.0 10 20 
COLLECTOR CURRENT IN mA REVERSE BIAS IN VOLTS 
Dwg. No, A-13, 788 Dwg. No, A-|3, 784 
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PROCESS DID 


Process DID 
NPN Small-Signal Transistor 


Designed for general-purpose switch and amplifier 
applications, the Process DID NPN transistor oper- 
ates at collector currents of up to 1A. This double- 
diffused silicon epitaxial planar device is half of an 
NPN/PNP pair complemented by the Sprague Elec- 
tric Process DJC transistor. 


ABSOLUTE MAXIMUM RATINGS 


Collector Gurrent, le ..a<cascccecue ewe canes 1000mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 0.030” x 0.030" 


ALTERNATE PROCESS: YCA 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Limits 

Characteristic pay Test Conditions Min. Typ. Max. | Units | 
Collector-Emitter V l.=10mA 70 V 
Breakdown Voltage ° 
Emitter-Base V l-=10pA 6.0 7.1 — V 
Breakdown Voltage ; aa 
Collector-Base V [.=100 pA 90 150 — V 
Breakdown Voltage ° io 

Collector Cutoff lcBo Vop = 80V —_ — 100 nA 

Current 

Current 


CO 
nn 


Static Forward Current Vop=9.0V, Ih =10mA 

Transfer Ratio Nee Vee =5.0V, lp =100mA 
Vop=9.0V, 1 =500mA — 280 — 
Collector-Emitter Vce(sat) lp =100mA, |,=10mA — 0.05 0.2 


Saturation Voltage |. =500mA, I, =50mA — 0.15 0.5 


|.=100mA, I,=10mA — 0.76 0.8 
Saturation Voltage 

Ver= 5.0 la= 100mA 150 280 — | Mbz 
Veg =0.5V, f= 1.0MHz 


| 
(Se) 
fa) 
fon) 
| 
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PROCESS DID 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hee 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


Typical Characteristics 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


TT ae 
Vce=5V 


0 
0.001 0.01 0.1 1.0 10 
COLLECTOR CURRENT IN mA 


Dwg. No, A-13,794 


Vee(say AS A FUNCTION 
OF COLLECTOR CURRENT 


‘ A ee 
COLLECTOR — INmA 


100 


0.1 1.0 


Dwg. No, A-I3, 792 


Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 


0.8 


COLLECTOR CURRENT IN mA 


Dwg. No, A-13,793 


at Ta = + 25°C 
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GAIN-BANDWIDTH PRODUCT IN MHz 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


JUNCTION CAPACITANCE IN pF 


fr AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 
Dwg. No, A-13, 789 


Veeisay AS A FUNCTION 
OF COLLECTOR CURRENT 


[ le=O.1lc | 
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COLLECTOR — IN * 
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JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 
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PROCESS DJC 


Process DJC 
PNP Small-Signal Transistor 


Designed for general-purpose switch and amplifier 
applications, the Process DJC PNP transistor oper- 
ates at collector currents of up to 1A. This double- 
diffused silicon epitaxial planar device is half of an 
NPN/PNP pair complemented by the Sprague Elec- 
tric Process DID transistor. 


0.0040 SQ. 


ABSOLUTE MAXIMUM RATINGS 


Collector Current, le. sence vse eevee reaece 1000mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 59°C to + 150°C 0.030” x 0.030” 


ALTERNATE PROCESS: YDA 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic Test Conditions Min. Typ. Max. 
Collector-Emitter l|-=10mA 60 105 
Breakdown Voltage : 

Emitter-Base V l-=10pA 6.0 8.3 
Collector-Base V |-=100 pA 100 140 

Collector Cutoff lcBo Veg = 100V — 

Current 

Current 


Static Forward Current Vop =9.0V, Ih=1.0MA 
Transfer Ratio Nee Vee =5.0V, p= 100mA 
Vop =9.0V, I. =500mA 


Collector-Emitter Vee (sat) |. =100mA, I|,=10mA — 0.075 0.2 
Saturation Voltage lp =500mA, I, =50mA - 023 05 


Base-Emitter Vee(sat) |. =900mA, |, =50mA — 0.9 le) 
Saturation Voltage 


Gain-Bandwidth Product | f 
Output Capacitance Veg =10V, f=1.0MHz 


Input Capacitance ib Veg =0.5V, f=1.0MHz 


PROCESS DJC 


DC CURRENT GAIN, Nee 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


Typical Characteristics 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 
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OF COLLECTOR CURRENT 
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mi 


1.0 100 
euieeton CURRENT IN mA 
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at T, = 
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+25°C 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS GAIN-BANDWIDTH PRODUCT IN MHz 


JUNCTION CAPACITANCE IN pF 


fr AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 
Dwg. No. A-13,798 


Vee;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


0.1 1.0 1000 
COLLECTOR — IN i 


Dwg. No. A-13, 796 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


Prt SHiitt= 
LU PANU 
aoe 
. Sniliimmnaniies 


10 20 


ome BIAS IN VOLTS 
Dwg. No, A-13, 799 


PROCESS DLA 


Process DLA 
NPN Small-Signal Transistor 


Process DLA is a double-diffused NPN silicon epi- 
taxial planar device designed for use in UHF ampli- 
fiers, mixers and oscillators. 


ABSOLUTE MAXIMUM RATINGS 


GONGCION GUITENL, Ie icvae dems vee cm 4 one ser one o0mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.015” x 0.015” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 
Limits 


Characteristic Test Conditions Min. Typ. | Units | 
Collector-Emitter 1.=10mA 15 V 
0 
2 


8 
7 
Breakdown Voltage 
Collector-Base V |-=100 pA 3 5 
Current 
| ie ees 
nereter at Nee [Moe =1.0V, 1g =10mA a es 
Vor =1.0V, I= 50mA 0  — | —| 
8 


Saturation Voltage le =50MA, I, =5.0mA 0.27 0.75 


Base-Emitter VeE(sat) |, =90mA, I, =5.0mA — 0.94 V 
Saturation Voltage 

Gain-Bandwidth Product | f 
Output Capacitance 


Input Capacitance 


=4.0V 
Current a 


Static Forward Current Vop=1.0V, 1 =0.1mA 


) 


Vee =10V, Ip =10mA 600 1000 
Vop=10V, f= 1.0MHz 
op | Veg = 0.5V, f= 1.0MH2 


2 
4 
0 
5 


Max. 
100 
100 
0.4 
1.2 
1.7 
2.0 


©? 


i) 
il 
oy 


DC CURRENT GAIN, hre 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


150 


50 


PROCESS DLA 


Typical Characteristics 


hee AS A FUNCTION 
OF COLLECTOR CURRENT 


aerate ae gayi! ce Vce=SV 
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COLLECTOR eee INmA 
Dwg. No, A-13, 801 


Vee (sat) AS A FUNCTION 
OF COLLECTOR CURRENT 
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1 100 ~=200 
COLLECTOR CURRENT IN mA 


Dwg. No. A-13, 804 


Veen AS A FUNCTION 
OF COLLECTOR CURRENT 


1.0 10 100 200 


COLLECTOR CURRENT IN mA 
Dwg No, A-13, 802 


at Ta = +25°C 


f; AS A FUNCTION 
OF COLLECTOR CURRENT 


STC CEN 
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GAIN-BANDWIDTH PRODUCT IN MHz 


Ht CANII 


ACUI TAIT TNT 


0.1 1.0! 10 100 
COLLECTOR CURRENT IN mA 


Dwg. No, A-13, 806 


Voeisa) AS A FUNCTION 
OF COLLECTOR CURRENT 


iL ae We 
mihi! im Bill 


0.9 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


“COLLECTOR sien INmA 
Dwg. No, A-I3, 803 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


JUNCTION CAPACITANCE IN pF 


REVERSE BIAS IN VOLTS 


Dwg No A-13, 805 
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PROCESS DMA 


Process DMA 
NPN Small-Signal Transistor 


Process DMA is a double-diffused NPN silicon 
epitaxial planar device designed for use in VHF and 
UHF amplifiers, mixers, and oscillators. 


—=— 0.0030 


ime 


0.00325 pot) 


ABSOLUTE MAXIMUM RATINGS i | 
Collector Current, Io... 2... ccc cece eee eeees 50mA : 
Operating Junction Temperature, T, .......... + 150°C . 
Storage Temperature Range, Ts ..... —55°C to +150°C a 


—=— 0.00325 


0.015” x 0.015" 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic Test Conditions ; - ania 
Collector-Emitter ceo | lc =10mA V 
Breakdown Voltage 

Emitter-Base |-=10pA V 


Vipr 


7 Vipr 
Collector-Base Vipr 5 — 
Breakdown Voltage 
Collector Cutoff lcBo Veg = 30V — 100 nA 
Current 
Current 


Static Forward Current Voe=1.0V, |. =0.1mA — 


> 


Transfer Ratio Hee Voe=1.0¥, 1, =10mA 


Collector-Emitter Veer) | lo=10mA, lp=1.0mA V 
saturation Voltage I, =50mA, Iz =5.0mA 
Saturation Voltage 

; MH 
Input Capacitance C Veg =0.5V, f=1.0MHz 
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PROCESS DMA 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, here 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


Typical Characteristics 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


ii 2 sua i 
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COLLECTOR CURRENT IN mA 
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Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 


i a il 


0.7 


— CURRENT IN mA 
Dwg. No, A-13, 812 


200 


at T, = 


GAIN-BANDWIDTH PRODUCT IN MHz 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


JUNCTION CAPACITANCE IN pF 
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+ 25°C 


f; AS A FUNCTION 
OF COLLECTOR CURRENT 


0.1 1.0 10 
COLLECTOR CURRENT IN mA 


Dwg. No, A-I3, 808 


Voe;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


0.1 100 200 
mene oieen INmA 
Dwg. No. A-13, 810 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


REVERSE BIAS IN VOLTS 


Dwg. No, A-13, 807 


PROCESS DSA 


Process DSA 
NPN Small-Signal Transistor 


Process DSA is an NPN silicon double-diffused 
epitaxial planar device designed for use in high- 
current, high-frequency applications. 


ABSOLUTE MAXIMUM RATINGS 


Collector Current, Io... . eee eee eee 1000 mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.024” x 0.026” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic 


Collector-Emitter 
Breakdown Voltage 


Test Conditions Min Typ. M 


Emitter-Base V =10pA 6 9.0 
Collector-Base V 1.=100 pA 14 220 
Current _ a 
8 
2 
5.0 
50 


(BR)CEO 


fb 


N 


Static Forward Current 
Transfer Ratio 


Collector Cutoff aaa Veg = 140V 
Emitter Cutoff EBO Veg =6.0V 1 
Current 


ax. 

00 

00 
1.2 
20 
80 


Vee = 9-0, Ie = 500MA 
) feat) [-=100mA, |,=10mA 0.07 0.25 
Saturation Voltage |. =500mA, |, =50mA 0.21 0.75 


Base-Emitter VeE(sat) lp =900mA, I, =50mA — 0.97 
Saturation Voltage 


Collector-Emitter 


=, 
Q 
m 


0 
0 
0 
bee Vee =5.0V, Ip = 100mA 0 150 
0 
00 


Gain-Bandwidth Product | f Vop =9.0V, |. =50MmA 1 130 
Output Capacitance Vog= 10V, f= 1.0MHz = of of | 


Input Capacitance Veg =0.5V, f=1.0MHz 


Co 


p 


eb 


PROCESS DSA 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


Typical Characteristics 
at Ta = +25°C 


hee AS A FUNCTION 
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saleaiont a INmA 
Dwg. No, A-13, 815 


Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 
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COLLECTOR CURRENT IN mA 
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GAIN-BANDWIDTH PRODUCT IN MHz 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


JUNCTION CAPACITANCE IN pF 


fr AS A FUNCTION 
OF COLLECTOR CURRENT 
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Vee (sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


a a 
WN ee ET 
TU 

: ami ei 
TM LIME LL 


COLLECTOR — INmA 


Dwg. No, A-13, 816 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 
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PROCESS DVA 


Process DVA 
NPN High-Voltage Transistor 


Process DVA is a double-diffused epitaxial planar 
NPN silicon device designed primarily for use in 
video circuits and other high-voltage, low-circuit 
applications. 


ABSOLUTE MAXIMUM RATINGS 


GOUeeiOr GUMS, lp ccs ses aceccone smenaee es 900mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T. ..... — 55°C to + 150°C 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic 


Test Conditions Min. Typ. Max. | Units 
Collector-Emitter V — 


l1.=10mA 200 300 
Emitter-Base V I-=10pA 6.0 9.0 — 


V 
Breakdown Voltage 


urrent 
Emitter Cutoff 


a 


Current 
Static Forward Current Voge = 10V, |e =1.0mA | — 80 — | 
Transfer Ratio Nee Vor =10V, Ie =10mA 5 95 — 


Vop=10V, Ih=50mA 20 100 = 
Collector-Emitter Voce (sat) l,=10mA, |,=1.0mA — 0.06 0.12 


Saturation Voltage |. =50mA, |, =5.0mA — 0.07 0.16 


Base-Emitter Ve e(sat) |, =50mA, I,=5.0mA _ 0.75 1.00 
Saturation Voltage 
Gain-Bandwidth Product | f, 0 


Output Capacitance Cop 
Input Capacitance Cop 


a. 
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PROCESS DVA 


Typical Characteristics 
at Ta = +25°C 


DC CURRENT GAIN, hre 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 
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GAIN-BANDWIDTH PRODUCT IN MHz 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


JUNCTION CAPACITANCE IN pF 


fr AS A FUNCTION 
OF COLLECTOR CURRENT 


1.0 10 100 


COLLECTOR CURRENT IN mA 
Dwg. No. A-14, 066 


Voe;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 
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JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


— 


REVERSE BIAS IN VOLTS 
Dwg No, A-I4, 065 


PROCESS FAA 


Process FAA 
PNP High-Power Transistor 


Process FAA is a double-diffused epitaxial planar 
PNP silicon device designed as a high-speed, high- 
current switch and for use in other high-power 
applications. 


ABSOLUTE MAXIMUM RATINGS 


CONC GUNOM , Ueecxde<nser eerie aes see ewe 3.0A 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


= 0.0/2 


0.045” x 0.049" 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


os | 

oe 

sane | 

Current 

Current 

Static Forward Current Vor =5.0V, |= 100mA fF — 8  — | — | 

Transfer Ratio ree [Noe=S.0W=1.0A SYS SSCSSCSC*«dC~CS 
Voce =9.0V, Ic=2.0A Sa: a es 

Collector-Emitter | Vee, 

Saturation Voltage lanad c= 1.0A, Ip= 100mA 

Saturation Voltage 

[Gain-Bandwidth Product |; | Vor =5.0V, p= 100mA MHz 

Finput Capacitance | Cy | Veg =0.5V, f= 1.0MHZ 
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COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hee 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS FAA 


Typical Characteristics 
= +25°C 


hee AS A FUNCTION 
OF COLLECTOR CURRENT 


; EET. 


STi a mii Vce=-1V \ iN 


COLLECTOR CURRENT IN AMPS 
“wg. No, A-13, 819 


Veeisay AS A FUNCTION 
OF COLLECTOR CURRENT 


TUE UL 
1.0 


"Weisatie CURRENT IN AMPS 
Dwg No, A-13, 823 


Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 
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COLLECTOR CURRENT IN AMPS 
Dwg. No, A~-13, 820 


at Ta 
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GAIN-BANDWIDTH PRODUCT IN MHz 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


JUNCTION CAPACITANCE IN pF 


fr AS A FUNCTION 
OF COLLECTOR CURRENT 


x He ia \ \ 
100 1000 


COLLECTOR CURRENT IN mA 
Dwg, No. A=13, 822 


Voeisat) AS A FUNCTION 
OF COLLECTOR CURRENT 


Banana rie 


0.00 0. 10 


COLLECTOR rn IN oe. 
Dwg. No, A-13, 824 


2.0 


05 F—- 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


REVERSE BIAS IN VOLTS 


Dwg. No, A-13, 821 


PROCESS FBB 


Process FBB 
NPN High-Power Transistor 


Process FBB is a double-diffused epitaxial planar 
NPN silicon device. It is designed for use in power —e| |<— 0.0090SQ. 
amplifier and switching circuits. = aamaenac auial 


ABSOLUTE MAXIMUM RATINGS 


GoNeciar CUNTEI, less axe canes xcetws senanes eee 9.0A 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, I, ..... —§5°C to + 150°C 


0.076" x 0.076" 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Limits 
Characteristic Symbol Test Conditions Min. Typ. Max. | Units | 
Collector-Emitter Vipryceo | lc =10mA 60 100 — V 
Breakdown Voltage 
Emitter-Base V l-=10 pA 5.0 7.5 — V 
Collector-Base V |.=100 uA 150 220 - V 
Collector Cutoff loBo Veg = 150V 
Current 
Current 


Static Forward Current Vor=5.0Vlg=100mA |S SOSC=~ HSC‘ STC *S 
Transfer Hatt nee [Moe =5.0V, Ip= 1.0 C= — | — | 
Voe=5.0¥, |, =2.0A — 95 — | -—_ 
Collector-Emitter Voevsaty) | le =500mA, |, =50mA -_ 0.08 0.5 
saturation Voltage I,=1.0A, I, =100mA 
-=1.0A, lz=100mA = 0.86 1.2 
Saturation Voltage 
Ca 
Input Capacitance Bois — 960 1000 


COLLECTOR-EMIT TER SATURATION VOLTAGE IN mV 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


1000 


800 


600 


400 


200 


Typical Characteristics 


at T, = 


+ 25°C 


hre AS A FUNCTION 


OF COLLECTOR CURRENT 


i mel 


DC CURRENT GAIN, hee 


Voce (sat) AS A FUNCTION 
OF COLLECTOR CURRENT 
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COLLECTOR CURRENT IN AMPS 
Dwg. No. A-13, 827 


Veeony AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN AMPS 
Dwg. No, A-I3, 829 


0.1 


Hae 


COLLECTOR CURRENT IN oe 
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BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


JUNCTION CAPACITANCE IN pF 


Dig, No, A-13, 825 


Voe(sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


10 


PROCESS FBB 


COLLECTOR CURRENT IN AMPS 


Dwg. No. A-13, 828 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


REVERSE BIAS IN VOLTS 


Dwg, No A=13, 826 


PROCESS FCB 


Process FCB 
NPN High-Power Transistor 


Process FCB is a epitaxial planar NPN silicon tran- 
sistor. It is designed for use in high-power amplifier 
and switching circuits. Its complement is the PNP 
Process FDB transistor. 


ABSOLUTE MAXIMUM RATINGS 


Collector Current, Io... ... eee ee 9.0A 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.076" x 0.080" 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic : 
Collector-Emitter V = 

Emitter-Base V [p= 10 uA 5.0 

Collector-Base V 1.=100 pA 

Breakdown Voltage : 

Collector Cutoff lcpo Veg = 100V — 

Current 


Current 
V 


static Forward Current ce =9-0V, Ih =100mA 
Transfer Ratio Nee Vee =5.0V, Ip=1.0A 
Vop=9.0V, I-=2.0A 


Collector-Emitter Vee(sat) |, =900mA, I, =50mA 
Saturation Voltage I, =1.0A, I, =100mA 


Saturation Voltage 
Output Capacitance Cop 
Input Capacitance -" cp —0.9V, f=1.0MHz 
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COLLECTOR-EMIT TER SATURATION VOLTAGE IN mV 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS FCB 


Typical Characteristics 
at T, = +25°C 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


a 
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DC CURRENT GAIN, hee 
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Voe=1V 
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0.001 ‘0 

encore mene IN AMPS 
Dwg. No, A=13, 830 
Veeisay AS A FUNCTION Voe(sa) AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 
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4—61 


PROCESS FDB 


Process FDB 
PNP High-Power Transistor 


Process FDB is a PNP silicon double-diffused epi- 
taxial planar device designed for use in high-power 
amplifier and switching circuits. Its NPN complement 
is the Process FCB transistor. 


ABSOLUTE MAXIMUM RATINGS 


DONGGION GUIENL, ln. see cciecevscsasivatucers 9.0A 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.078” x 0.080" 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic ei | Test Conditions Min. Typ. | Max. | Units | 
Breakdown Voltage 
E 


Emitter-Base V l-=10pA 6.0 7.9 — V 

Collector-Base V 1.=100 pA 80 140 — V 
Collector Cutoff lcBo Vop = 80V — _ 1000 nA 
Current 

Emitter Cutoff leBo Veg =9.0V -— — 1000 nA 

Current 


Static Forward Current Vee =5.0V, Ie =100mA fF — 199 — | — | 

Transfer Ratio Voe= 5.0V. ¥ —10A __ 200 __ | | 
Vee =5.0V, Ig=2.08 —e aes 

Collector-Emitter Veeisaty) | Ie =500mA, |, =50mA | — 009 +— | VV. 

eed eee 

Saturation Voltage 

Input Capacitance Veg =0.5V, f=1.0MHz = 900 
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COLLECTOR-EMITTER SATURATION VOLTAGE IN mV 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS FDB 


Typical Characteristics 
at T, = +25°C 


here AS A FUNCTION 
OF COLLECTOR CURRENT 


DC CURRENT GAIN, hee 


Veetsaty AS A FUNCTION 


OF COLLECTOR CURRENT 
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OF COLLECTOR CURRENT 
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BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


JUNCTION CAPACITANCE IN pF 


Dwg No, A=13, 839 


Voeisat) AS A FUNCTION 
OF COLLECTOR CURRENT 


ST rl at 
Ld TTI I fll 
10 


COLLECTOR _— IN rn Dwg. No. A-13, 837 


sak 
0.001 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 
1200 


REVERSE BIAS IN VOLTS 


Dwg. No, A-I3, 835 


PROCESS FEE 


Process FEE 
NPN Small-Signal Transistor 


The FEE Process results in double-diffused silicon 
epitaxial planar transistors intended for use in AM 
radio, IF, and converter applications. It also finds wide 
use as an audio driver, high-level video amplifier, and 
in operational amplifier output stages. 


ABSOLUTE MAXIMUM RATINGS 


COSCON GUITENT, lgeraksscaaceewaiseevecent 200mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.017” x 0.016” 
ALTERNATE PROCESS: BAA 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Test Conditions Min. Typ 
Emitter-Base V l-=10yA 6.0 
50 
80 


Characteristic 


Collector-Emitter 
Breakdown Voltage 


V 


Breakdown Voltage 


V 
Current 
Current 


: Max. 

85 = 

8.0 -_ 

120 -= 

= 100 

- 100 

Static Forward Current Vee=5.0V, [=0.1mA 
Transfer Ratio Nee Voe=5.0V, Ip =1.0mA 490 800 

Vee=5.0V, y= 10mA 
Collector-Emitter Vce(sat) l|-=10mA, |,=1.0mA — 0.04 0.2 
saturation Voltage I, =50mA, 1,=5.0mA = 0.09 0.3 

| 0.9 

240 - 

1.8 4.0 

5.5 8.0 


Saturation Voltage 


Gain-Bandwidth Product | f, Ve-= 5.0%, = 1.004 MHz 
Output Capacitance Voe=10V, f= 1.0MHz 
Input Capacitance Veg=0.5V, f=1.0Mbz 
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COLLECTOR-EMITTER SATURATION VOLTAGE IN mV 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


DC CURRENT GAIN, hre 


PROCESS FEE 


Typical Characteristics 
atT, = +25°C 
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BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


JUNCTION CAPACITANCE IN pF 


f; AS A FUNCTION 
OF COLLECTOR CURRENT 
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COLLECTOR CURRENT IN mA Dwg. No. A-13, 844 


Voe;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


—_ 


1.0 
COLLECTOR CURRENT IN mA 
Dwg. No, A-|3, 840 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


oe 


REVERSE BIAS IN VOLTS 


Dwg No. A-13, 843 


PROCESS FFB 


Process FFB 
NPN Switching Transistor 


Process FFB is a double-diffused epitaxial planar 
device with gold diffusion and is primarily used in 
general-purpose switching and amplifier circuits. 

Process FFB Is the complement to the PNP Process 
BTB transistor. 


ABSOLUTE MAXIMUM RATINGS 


COlleetor CURIE, Ip ci act eev ee eens baaneden 200mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, I, ..... — 55°C to + 150°C 


FFB 0.017” x 0.017” 
ALTERNATE PROCESS: TVO 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic Test Conditions Min. Typ. Max. its 
Breakdown Voge ps 
preieiown vollene cenycee 


Collector Cutoff lcBo 
Current 


Cc 
—| 


Current 

Static Forward Current 

Transfer Rati he 
Voe= 1.0V, |.=50mA a 

Collector-Emitter Voeisay | p= 10mA, |,=1.0mA | 0.2 


Saturation Voltage 


Ip =90MA, Iz =5.0MA 
l,=90mA, I,=5.0mA 


Base-Emitter VBE sat) 
Saturation Voltage 

Gain-Bandwidth Product 
Output Capacitance 


Von =5.0V, f=1.0MHz 


= = 
sisisaioa oa |o 


Input Capacitance Cin Veg =0.5V, f=1.0MHz 
Ro =1kQ, BW=10Hz~ 15.7kHz 
Delay Time* ty Veco =3.0V, 1, =10mMA, 
Rise Time* lz=1.0mA 
Storage Time* Voc =3.0V, Il, =10mA, 
lax lig — 1.0™mA 


*Switching speeds measured at 2N3904 test conditions. 
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PROCESS FFB 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


250 


Typical Characteristics 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 
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COLLECTOR CURRENT IN mA 
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Veen AS A FUNCTION 
OF COLLECTOR CURRENT 
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at Ta = +29°C 
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BASE-EMITTER SATURATION VOLTAGE IN VOLTS GAIN-BANDWIDTH PRODUCT IN MHz 


JUNCTION CAPACITANCE IN pF 


on 

soo F- |__| { | | 

so0 F — A oe 
ml: anil 


f; AS A FUNCTION 
OF COLLECTOR CURRENT 


Joh. 


an 10 100 
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COLLECTOR CURRENT IN mA 
Dwg. No, A-I4, 118 


Voe;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 
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COLLECTOR CURRENT IN mA 
Dwg. No. A-I4, 120 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


0.1 1.0 10 20 
REVERSE BIAS IN VOLTS 


Dwg. No, A-14, 119 


PROCESS JEA 


Process JEA 
NPN High-Voltage Darlington Transistor 


Process JEA is a double-diffused epitaxial planar 
silicon Darlington pair. It is designed for use in high- 
voltage, high-gain amplifier circuits. 


ABSOLUTE MAXIMUM RATINGS 


CONgOr COUNTER, lence sansnes cou snauds wens 900mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.018” x 0.018” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


[Chater | symbols Conions <= inp Wan Un 

eet : 

aa | 

Seadown'Votage | on 

Current 

Current 

Static Forward Gurren Vee=5.0VIg=1.0mA | OKO | 

Transter Rati he Sk 12k 60k | — 
Woe=5.0V,1g=100mA | OK k SS — | 

Collector-Emitter Veeisaty) | Ic=10mA, |,=0.01mA 

Saturation Voltage |= 100mA, |, =0.1mA 

Saturation Voltage 

Gain-Bandwidth Product 
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PROCESS JEA 


COLLECTOR-EMITTER SATURATION VOLTAGE IN VOLTS DC CURRENT GAIN, hee 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


20K 


15K 


Typical Characteristics 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 
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Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 
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COLLECTOR CURRENT IN mA 
Dwg. No, A-14, 064 


at Ta = +25°C 


fr AS A FUNCTION 
OF COLLECTOR CURRENT 


GAIN-BANDWIDTH PRODUCT IN MHz 


COLLECTOR CURRENT IN mA 
Dwg. No. A-I4, 062 


Vee;sa) AS A FUNCTION 
OF COLLECTOR CURRENT 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 
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COLLECTOR CURRENT IN mA 
Dwg No, A-I4, 063 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


CAPACITANCE IN pF 


REVERSE BIAS IN VOLTS 


Dwg NO. A-14, 060 
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PROCESS JFA 


Process JFA 
PNP Small-Signal Transistor 


Process JFA is a double-diffused PNP silicon epi- 
taxial planar device for low-noise, high-gain ampli- 
fiers, medium-power switching, and general-purpose 


use from dc to UHF. Process JFA is the complement £ 
to the NPN Process JGA. far 
0.0040 SQ. i 
#5 
ABSOLUTE MAXIMUM RATINGS : : 
Collector Current, In... 00. scns nea wecnwy ene. 900mA 
Operating Junction Temperature, T, .......... + 160"C 
Storage Temperature Range, I, ..... — 55°C to + 150°C 


0.018” x 0.018" 
ALTERNATE PROCESSES: BDA, DDA, TOL 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic Test Conditions Min. Typ. M 


ax. | Units | 
== 
Sewn tan 
Current 
Current 
Static Forward Current Vee=5.0V, le=0.1mA | — 240 — | — | 
Transfer Ratio ree [Moe =5.0VIg=10mA SS] SSC SdYC CS 
Woe =5.0V,Ig=100mA S| SOO SiC 
Collector-Emitter Veeisaty) | Ic =100mA, I,=10mA 
Saturation Voltage |, =500mA, |, =50mA 
Saturation Voltage 
7 Mine 
Coy | Ven =0.5V, f= 1.0MH2 
Voo=30V, [y= 150mA 
} Ig=15mA 
Veo =6.0V0 Ig =150mA, 
i lan — lao = 15MA 


“Switching speeds measured at 2N2907 test conditions. 
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PROCESS JFA 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


Typical Characteristics 
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+ 25°C 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS GAIN-BANDWIDTH PRODUCT IN MHz 


JUNCTION CAPACITANCE IN pF 
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fr AS A FUNCTION 
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Voe;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 
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PROCESS JGA 


Process JGA 
NPN Small-Signal Transistor 


Process JGA is a double-diffused NPN silicon epi- 
taxial planar device intended for use in general- 
purpose amplifiers and medium power switching ap- 
plications. Process JGA is the complement to the 
PNP Process JFA. 


ABSOLUTE MAXIMUM RATINGS 


CONCCIONGUITEDL, lescieesiuscasceadwnsenes 500mA 
Base GUMENT, ly i. xe ewes neh eek oad ems ceen 290mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 0.018” x 0.018” 


ALTERNATE PROCESSES: BBC, DCA, TNL 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic ‘eae | Test Conditions 
Collector-Emitter V |.=10mA 30 50 — 
Emitter-Base V 6.0 Lz — V 
Collector-Base V 80 

Breakdown Voltage 

Current 


Static Forward Current Vop=5.0V, |. =0.1mA 
Transter Ratio Vee =5.0V, lo =10mA 50 250-800 
i= 23 
-— 1 


Vee =9.0V, Io = 100A 
Collector-Emitter cat) | le =10mA, 1,=1.0mA 0.03 0.2 
oan jo=100mA, I= 10mA 


|, =100mA, I, =10mA 


100 420 


Veco =30V, 1, =150mA, 
ism 
Storage Time’ Veo =30V, Ie=150mA, 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS JGA 


Typical Characteristics 
= +25°C 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 
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GAIN-BANDWIDTH PRODUCT IN MHz 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


JUNCTION CAPACITANCE IN pF 


f; AS A FUNCTION 
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PROCESS JLA 


Process JLA 
NPN Small-Signal Transistor 


Process JLA is a double-diffused epitaxial planar 
NPN silicon device. It is designed for use in general- 
purpose amplifier and high-current switching circuits. 


ABSOLUTE MAXIMUM RATINGS 


CONGGION CUIBM, bees acasaccasseaeeucnans 800mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T. ..... — 55°C to + 150°C 


0.020” x 0.020" 
ALTERNATE PROCESS: DAC 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Limits 
Characteristic Test Conditions Min. Typ. Max. 


Collector-Emitter V |.=10mA 60 
Breakdown Voltage — fe 


Emitter-Base V l-=10pA 6.0 


Collector-Base 
Breakdown Voltage 


Emitter Cutoff 
Current 


Static Forward Current 
Transfer Ratio 


CO 
Nn 


~s 
o 
| 


N 


Collector-Emitter 


Saturation Voltage Ze 0.3 0.75 
Base-Emitter VBE (sat) |, =500mA, I, =S0mA — 0.96 1.2 
Saturation Voltage 
Voe=5.0V, Ip =50mA [150 350 — 
Vou 10¥, 1=1.0MHz — 40-20 
a Vep=0.5V, f=1.0MHz — 40 80 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


Typical Characteristics 
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PROCESS JLA 
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REVERSE BIAS IN VOLTS 
Dwg. No, A-13, 859 


PROCESS JMA 


Process JMA 
PNP Small-Signal Transistor 


Process JMA is a PNP double-diffused silicon epi- 
taxial planar transistor. Process JMA finds broad ap- 
plication as a medium-power amplifier and switching 
transistor. The NPN complement to this device is the 
Process JLA transistor. 


ABSOLUTE MAXIMUM RATINGS 


LOMACION LMNON, |jac os nee ven sce stscoen ee 800mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T. ..... — 55°C to + 150°C 


0.020” x 0.020” 
ALTERNATE PROCESSES: BFA, DFC 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic 


Min. Typ. Max. | Units — 


Test Conditions 


Se age | ene 
= 
ee tae 
Current 
Current 
Static Forward Current Voe=1.0V, Ip=1.0mA — 190 — | — | 
Tianstot Hit he a 190 500 | — 
2 160 — ~| 
Collector-Emitter Veevsaty) | Ie =100mA, I,=10mA — 0.1 0.30 
Saturation Voltage 036 075 
|, =500mA, I,=50mA _ 0.98 Re 
Saturation Voltage 
Vor=5.0V, I= 10mA 50250 
Vop= 10V, 1 1.0MHz 
Veo =0.5V, #= 1.0MH2 
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PROCESS JMA 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, here 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


Typical Characteristics 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 
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GAIN-BANDWIDTH PRODUCT IN MHz 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


JUNCTION CAPACITANCE IN pF 


fr AS A FUNCTION 
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PROCESS JYA 


Process JYA 
PNP RF Amplifier 


Process JYA is a PNP silicon epitaxial planar tran- 
sistor designed for use in low-power, high-frequency 
amplifier applications. 


ABSOLUTE MAXIMUM RATINGS 


Collector Current, lo... 0... eee, 50mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T. ..... — 55°C to + 150°C 


0.015” x 0.015” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


‘chmracdate | symtot_ | __—_TostConétios 

se [teen [eee 
ee = 1OnA 

ec ene Ycervceo | | 


Collector Cutoff lcBo Veg = 20V 
Current 
Emitter Cutoff lego Veg =4.0V 
Current 


Collector-Emitter CE(sat 


Static Forward Current 
Transfer Ratio h 


Saturation Voltage l-=50mA, |,=5.0mA 


FE 
ee | 
Base-Emitter VBE (sat) |.=50mA, I, =5.0mA 12 V 
Saturation Voltage 
Gain-Bandwidth Product Voge =10V, Ip =5.0mA 600 850 — | Mz 
Output Capacitance Vox =10V, f=1.0MHz — 0.62 0.85 
Input Capacitance Veg =0.5V, f=1.0MHz a 1.2 4.0 
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PROCESS JYA 


Typical Characteristics 
at Ty, = +25°C 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hee 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 
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BASE-EMITTER SATURATION VOLTAGE IN VOLTS GAIN-BANDWIDTH PRODUCT IN MHz 


JUNCTION CAPACITANCE IN pF 
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PROCESS SHF 


Process SHF 
PNP Chopper 


Process SHF is a PNP silicon double-diffused 
planar epitaxial device. It is designed for low-level, 
pulse-width modulation. 


ABSOLUTE MAXIMUM RATINGS 


Collector Current, |e. essere see eces webs eawes 50mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, TI, ..... — 55°C to + 150°C 


0.020” x 0.020” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic ad | Test Conditions Min. Typ. Max. | Units | 
Collector-Emitter V lp =10mA 60 95 — V 
Emitter-Base V l-=10pA 30 45 — V 
Collector-Base V l.=100 pA 80 150 — V 
Collector Cutoff lcso Veg = 80V — — 100 nA 
Current 
Emitter Cutoff ~~ Veg = 30V = == 100 | nA 
Current 
Static Forward Current Voe=5.0V, |, =0.1mA | — 2410 — | — | 
Transfer Ratio Dee Voge =5.0V, |p=1.0mA = 200 a 
Vee=5.0V,Ig=10mA a a 
Collector-Emitter Vesey | lo=10mA, |,=1.0mA = 0.04 0.2 
saturation Voltage i, =50mA, |,=5.0mA — 013 04 
Saturation Voltage 
Output Capacitance Vox =10V, f=1.0MHz 
Input Capacitance i. Veg=5.0V, f=1.0MHz 


COLLECTOR-EMIT TER SATURATION VOLTAGE IN mV 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS SHF 


Typical Characteristics 
at Ta = +25°C 
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PROCESS SKL 


Process SKL 
NPN Small-Signal Transistor 


The SKL Process produces double-diffused, NPN 
silicon epitaxial planar transistors intended for use in 
general-purpose amplifier or switching applications 
and for complementary symmetry circuits when 
paired with PNP Process SLL devices 


ABSOLUTE MAXIMUM RATINGS 


Gollector GUirent, lew. sive paw tee ete kw ones 200mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, IT. ..... — 55°C to + 150°C 


0.019” x 0.019” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Sekdown Voage | wn — 
eae | mh 
Current 
Emitter Cutoff Veg=5.0V = = 100 
Current 
Static Forward Current Vee =5.0V, Ip =0.1mA — 530 — | — | 
Transfer Ratio hee | Mop =5.0V, [p= 10mA ae: a 
Vor =5.0V, | =100mA — 290 — | -—_ 
Collector-Emitter Visercin — 0.04 02 
senaton ole | bagi toak 
Base-Emitter Vesa) | le =100mA, I,=10mA -_ 0.9 1.2 
Saturation Voltage 
Gain-Bandwidth Product | f, Vop =9.0V, IL =10MA 200 660 — MHz 
Veo =10V, f= 1.0MH? — 16 
Input Capacitance Gu, Veg =0.5V, f=1.0MHz 4.5 
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COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hee 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


ee 


200 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


0.01 


1.0 
nee CURRENT IN mA 


Veeisay) AS A FUNCTION 
OF COLLECTOR CURRENT 


PROCESS SKL 


Typical Characteristics 
at Th = +25°C 
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fr AS A FUNCTION 
OF COLLECTOR CURRENT 
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PROCESS SLL 


Process SLL 
PNP Small-Signal Transistor 


Process SLL is a double-diffused epitaxial planar 
PNP silicon device. It is designed for use in general- 
purpose amplifier and switching applications. Its 
PNP complement is the Sprague Process SKL 
transistor. 


ABSOLUTE MAXIMUM RATINGS 


Collector GUT6HL, fencsctcceveare sentenauns 200mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.019” x 0.019” 
ALTERNATE PROCESS: BXE 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic 
Collector-Emitter V l|.=10mA 40 V 
Emitter-Base V f= 10 pA 6.0 
Collector-Base V |.=100 pA 0 

0 


Test Conditions Min. Typ. Max. | Units | 


<= 


<= 


> 


ax. 
Collector Cutoff logo Veg =40V 100 n 
Current 
Emitter Cutoff leBo Veg =6.0V 100 nA 
Current 
4.0 
16 


Static Forward Current 
Transfer Ratio 


170 


Nee Vce=9-0\, Ie =1.0mA 


Voge =5.0V, Ip =10mA 


Vern [l= T0mA, T= 1.0mA 


<= 


Collector-Emitter 
Saturation Voltage 


Base-Emitter Vee(sat) |, =50mMA, I,=5.0mA 0.86 
Saturation Voltage 


D 
a 
Lee] 
= 
mz 
Voe=5.0V, Io=1.0mA 


<= 


i¢= SOMA, Ip =5.0™A = i = fv 


<= 


Gain-Bandwith Product |_| Voe=5.0V p= 1.0mA 
Output Capacitance Vou= 10V, t= 10M ee ae 


70 
8.2 
80 
220 
0.1 
220 
14 
6.4 


cD 


= 6416 | 


Input Capacitance Veg=0.5V, f=1.0MhHz 


eb 
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PROCESS SLL 


COLLECTOR-EMIT TER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


Typical Characteristics 
= +25°C 
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BASE-EMITTER SATURATION VOLTAGE IN VOLTS GAIN-BANDWIDTH PRODUCT IN MHz 


JUNCTION CAPACITANCE IN pF 
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PROCESS SMN 


Process SMN 
PNP High-Speed Switching Transistor 


Process SMN is a PNP double-diffused silicon epi- 
taxial planar transistor with gold diffusion. It is pri- 
marily used in amplifier and general-purpose 
switching circuits. Its complement is the NPN proc- 
ess TVO (FFB). 


ABSOLUTE MAXIMUM RATINGS 


CONSCION DUGTEN, 1p oo asa dew e ce ew eee oie 200mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T,...... — 55°C to + 150°C 


0.012” x 0.019” 
ALTERNATE PROCESS: BTB 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Limits 


Collector-Emitter 
Breakdown Voltage 


Emitter-Base 
Breakdown Voltage 


Collector-Base 
Breakdown Voltage 


_ 
= | 
Voe=1.0V, |e =50mA / | 
Vv 


Static Forward Current 
Transfer Ratio 


Collector-Emitter oats lo =10mA, Iz=1.0mA V 
Saturation Voltage I, =50mA, |, =5.0mA 


Saturation Voltage 


Veg = 20V, Ie=10mA 
Voge =5.0V, I= 100 pA, ial 
Re =1.0k0, BW=10H2-15.7kHz 
Vig= a0, le=10mA, 
I,=1.0mA 
Voo=3.0V, Ig= TOMA, 
lar — lo — 1.0™mA 
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BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 
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Typical Characteristics 
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GAIN-BANDWIDTH PRODUCT IN MHz 


COLLECTOR CURRENT IN mA 
Dwg. No. A-13, 894 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


“04 1.0 10 100 200 
COLLECTOR CURRENT IN mA 
Dwg. No, A-13, 896 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


JUNCTION CAPACITANCE IN pF 


0 
"0.1 1.0 10 
REVERSE BIAS IN VOLTS 
Dwg No. A-13, 898 


4—87 


PROCESS SPL 


Process SPL 
NPN Small-Signal Transistor 


Process SPL is a double-diffused NPN silicon epi- 
taxial transistor. It is designed to be used in general- 
purpose amplifier and medium-power switching 
applications. 


ABSOLUTE MAXIMUM RATINGS 


Collector Current, lp... . 2... eee eee. 900mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Min. 


Collector-Emitter V I 
Breakdown Voltage 


Emitter-Base V 
Breakdown Voltage iat 


Collector-Base V |. =100 pA 60 


Static Forward Current Vop = 10V, Ip =0.1mMA — 2 


Transfer Ratio Voe=10V, |.=10mA 75 330 


0 
0 


> 

fo) 

~~] 

on 
l} | 


7 es 
(=, 


110 
60 


: 
SIS \s) <<) sc < =| snl Sl} sel 
N 


Collector-Emitter |, =100mA, |, =10mA 
Saturation Voltage |, =500mA, |, =50mA = 


Base-Emitter V |. =500mA, I, =50mA 
Saturation Voltage 


1 
3 


Voge =10V, I, =20mA 


250 400 — 
Vee =0.5V, f= 10M 
Veo =30V, 1p =150mA 

Rise Time” a 15mA 
Veo = 30V, Ip = 150m, 
en ~ Iga ~ 15mA 


*Switching speeds measured at 2N2222A test conditions. 
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PROCESS SPL 


Typical Characteristics 
at Th = +25°C 
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GAIN-BANDWIDTH PRODUCT IN MHz 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


JUNCTION CAPACITANCE IN pF 
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PROCESS SQL 


Process SQL 
NPN Darlington Transistor 


Process SQL is a double-diffused silicon epitaxial 
NPN Darlington pair. This device is designed for use 
as a high-gain amplifier in audio and control circuits 
and as a driver with up to 1A collector current. Proc- 
ess SQL devices complement the PNP Darlington, 
Process SRB. 


ABSOLUTE MAXIMUM RATINGS 


Collector Current, Io... . 0.2... cee ee eee ee 500mA 
Operating Junction Temperature, T,.......... + 150°C ) “ 
Storage Temperature Range, T, ..... — 55°C to+150°C 0.028” x 0.028” 


ALTERNATE PROCESS: TPM 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic Test Conditions Min. Typ. Max. | Units | 
Collector-Emitter V 1.=10mA 25 45 — V 
Emitter-Base V 12 14.2 —— V 
Collector-Base V 65 95 — V 
Collector Cutoff loso Vop = 60V — — 100 n 
Current 

— — 100 


> 


Emitter Cutoff leBo Veg=10V nA 
Current 


Static Forward Curent Wee=5.0V.g=10mA S| SSK STC 

Transfer Ratio he 7k 36k ‘100k | — 
Woe=5:0VIg=100mA——=S«;=SOKSC«SOKOC 

Collector-Emitter Veeisaty) | Ic=10mA, Ip =0.01mA 

Saturation Voltage |. =200mA, |,=0.2mA V 

Saturation Voltage 

Input Capacitance oe Vep=1.0V, f=1.0MHz 
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COLLECTOR-EMITTER SATURATION VOLTAGE IN VOLTS 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS SQL 


Typical Characteristics 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


\lVce=5V 


COLLECTOR CURRENT IN mA 
Dwg. no, A-13, 905 


Voce (sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


Sie T ial 
0.9 
ena 


1.0 10 100 


COLLECTOR CURRENT IN mA 


Dwg. No. A-13, 909 


Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 


eee od 
10 preety || TT 


2.5 


2.0 


COLLECTOR CURRENT IN mA 
Dwg. No, A-13, 908 


at Ta = +25°C 
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BASE-EMITTER SATURATION VOLTAGE IN VOLTS GAIN-BANDWIDTH PRODUCT IN MHz 


JUNCTION CAPACITANCE IN pF 


fr AS A FUNCTION 
OF COLLECTOR CURRENT 


200 


0 _ 
1.0 100 
COLLECTOR — INmA 
Dwg. No, A-13, 907 


Voe(sa) AS A FUNCTION 
OF COLLECTOR CURRENT 


i CURRENT IN mA 
Dwg. No. A-I3, 910 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


eer 
mania LTT | 
CUAL Tsu 


REVERSE BIAS IN VOLTS 
Dwg. No. A-13, 906 


PROCESS SRB 


Process SRB 
PNP Darlington Transistor 


Process SRB is a double-diffused silicon epitaxial 
PNP Darlington pair. This device is designed for use 
as a high-gain amplifier in audio and control circuits 
and as a driver with up to 1A collector current. Proc- 
ess SRB devices complement the NPN Darlington, 
Process SQL. 


ABSOLUTE MAXIMUM RATINGS 


GONBCIAT CUTAN, Ipeiccscacaanseetmexaness 900mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 0.029” x 0.029” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Limits 
[christie | Symbol es Conions <n yg [Un 
ay 
co 
hy 
Current 
Current 
Static Forward Current Voe=5.0V, |e =1.0mA | — ek — | — | 
ls Nee Voce =9-0%, Ig= 10mA 3k 18k 80K | 
Voe=5.0V.[g=100mA a 
CollectorEmitter | Vocay v 
= eel ec ee 
Saturation Voltage 
Veg 5.0V Ig t0mA i 
Veu=10V, t= 10M 
Input Capacitance Veg=1.0V, f=1.0MHz 
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DC CURRENT GAIN, hre 


COLLECTOR-EMITTER SATURATION VOLTAGE IN VOLTS 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS SRB 


Typical Characteristics 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


Te au a ll 
; fai 


1 1.0 1 


COLLECTOR CURRENT IN mA 
Dwg. No. A-13, 913 


Veesat) AS A FUNCTION 
OF COLLECTOR CURRENT 


a a 
ELIE SPE TE 
HHH 
00a 


COLLECTOR CURRENT IN mA 
Dwg. No. A-13, 912 


Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 
Dwg. No, A-I3 916 


0 100 1000 


at Ta 


= +25°C 
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BASE-EMITTER SATURATION VOLTAGE IN VOLTS GAIN-BANDWIDTH PRODUCT IN MHz 


JUNCTION CAPACITANCE IN pF 


fr AS A FUNCTION 
OF COLLECTOR CURRENT 


a 

cen 

Cr 
ae ry 


Vce=—-2V 


COLLECTOR CURRENT IN mA 


Dwg. No, A-13, 915 


Voeisa) AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 


Dwg NY, A-13, III 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


REVERSE BIAS IN VOLTS 


Dwg. No. A-13, 914 


PROCESS STL 


Process STL 
PNP Small-Signal Transistor 


Process STL is a double-diffused epitaxial planar 
PNP silicon device. It is designed for use in general- 
purpose amplifier and switching applications. 


ABSOLUTE MAXIMUM RATINGS 


GONeCiOr GUEFOML, le ai .n dings decd ae sesaaaer 100mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T. ..... — 55°C to + 150°C 


0.019” x 0.019” 


ELECTRICAL CHARACTERISTICS at T, = +25°C 


Characteristic Test Conditions Min. Typ. a 


Collector-Emitter V |.=10mA 50 
Breakdown Voltage (BR)CEO | 'C 


Emitter-Base V l-=10pA 
Breakdown Voltage ae 


Collector-Base V 
Breakdown Voltage a 
Collector Cutoff logo Vop = 60V 
Current 

Current 


otatic Forward Current Vop=9.0V, Ip =0.1mMA 
Transfer Ratio Vor =5.0V l= 1.0mA 
Vopr =9.0V, 1. =10mA 


Collector-Emitter Vee (sat) c=10mA, I,=1.0mA 
Saturation Voltage =50mA, |,=5.0mA 


Base-Emitter Vee(sat) lp =90mMA, Iz=5.0mA 
Saturation Voltage 
Gain-Bandwidth Product | f cp =9-0V, Ih =1.0mA 


Output Capacitance Veg =10V, f=1.0MHz 
Input Capacitance a Veg =0.9V, f=1.0Mhz 


ic = 100 2A 


lop) 
fo) 


Cuts 
V 
ee ee 
a or 

=. 


=" 
qa 
m 


Vor =5.0V Ig=10mA Sd 


o 
| 


oO 


p 
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COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, here 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


o So Oo ad = 
fon) N fore) wo Oo 


a 


Oo 
on 


=e 


0.01 


Typical Characteristics 
at T, = +25°C 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


GAIN-BANDWIDTH PRODUCT IN MHz 


0.1 


[Ty 
1.0 10 100 200 
COLLECTOR CURRENT IN mA Dwg. No, A-13, 918 


Veesay) AS A FUNCTION 
OF COLLECTOR CURRENT 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


COLLECTOR CURRENT IN mA 


Dwg. No, A~13, 920 


Veen AS A FUNCTION 
OF COLLECTOR CURRENT 


PROCESS STL 


fr AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA Dwg. No, A-13, 917 


Voeisay) AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA Dwg. No A-13, 922 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 
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| “Ss 
+ 1 + ) | v6 $ 7 
Vce=-1V ae = 
| Pa Ww 
| | | | a LA S 
Vce= —5V 4e* SS 
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arteet M4 | 6 
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COLLECTOR CURRENT IN mA Dwg. No. A-13,92I 
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REVERSE BIAS IN VOLTS Dwg. No, A=13, 919 


PROCESS TNL 


Process TNL 
NPN Small-Signal Transistor 


Process TNL transistors and chips are double- 
diffused NPN silicon epitaxial planar devices in- 
tended for use in general-purpose amplifiers and 
medium-power switching applications. Selected 
chips and finished devices, such as the 2N5376 and 
2N5377, are ideally suited for industrial small-signal, 
low-noise applications. Process TNL is the comple- 
ment to the PNP Process TQL. 


ABSOLUTE MAXIMUM RATINGS 


WONECIOR CUINGML, leis cncs aces cet aed vas dane 900mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Limits 


Min Typ 


Collector-Emitter 
Breakdown Voltage 


: 
Emitter-Base 5.0 V 
Collector-Base 60 V 
Static Forward Current hee ee 
Tansfr Rat ee 
Voe=5.0V, I= 100mA Se ea es 
Collector-Emitter Ic=10mA, I;=1.0mA | — 004 — | Vi 


Ue 


Output Capacitance Cob 


Input Capacitance Cob 


Se ae 

ee eee 
= 8010 | ns | 
ee eee 
= 330400 


ns 
S 
S 
ns 


= n 
= 
= 80 70 | ns_ | 


. Max. 
55 — 
7.6 
95 — 
— 100 
— 100 
240 — 
260 — 
230 — 
Saturation Voltage jo= 100A, |p = 10mA 
400 — 
3.5 — 
18 — 
8.0 10 
17 25 
330 400 
50 70 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


Typical Characteristics 
at Ta = +25°C 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


PROCESS TNL 


fr AS A FUNCTION 
OF COLLECTOR CURRENT 


GAIN-BANDWIDTH PRODUCT IN MHz 


0 
0.001 0.01 0.1 1.0 10 100 500 1.0 


COLLECTOR CURRENT IN mA 
Dwg. No. A-13, 923 


Veetsaty AS A FUNCTION 
OF COLLECTOR CURRENT 


10 100 
COLLECTOR CURRENT IN mA 
Dwg. No A-13, 925 


Voe(say) AS A FUNCTION 
OF COLLECTOR CURRENT 


rrrrypereyyees 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


0 - 1} 
0.1 1.0 10 100 500 
COLLECTOR CURRENT IN mA 
Dwg No, A-13, 926 


Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 
Dwg. No, A-13, 927 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


JUNCTION CAPACITANCE IN pF 


: 0 
1.0 10 100 500 0.1 
COLLECTOR CURRENT IN mA 
Dwg. No, A-|3, 928 
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1.0 10 
REVERSE BIAS IN VOLTS 


Dwg. No, A-|3, 924 


PROCESS TPM 


Process TPM 
NPN Darlington Transistor 


Process TPM is a double-diffused silicon epitaxial 
planar NPN Darlington pair. 


ABSOLUTE MAXIMUM RATINGS 


GOGGIN GUITOMT, le. cascccsas reek wes no eee 900mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.024” x 0.024” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Collector-Emitter 
Breakdown Voltage 


Emitter-Base V l-=10pA 12 14.2 — 
Collector-Base V l-=100 pA 60 100 — 
Collector Cutoff loBo — — 100 
Current 


Static Forward Current 

Transfer Ratio he 6k 17k 100k 
10k 20k 

Collector-Emitter — 0.72 1.0 


Saturation Voltage | =200mA, Iz =0.2mA —_ 0.9 1.4 


Base-Emitter VBE(sat) l-=200mA, |,=0.2mA — ie: 1.6 
Saturation Voltage 


Gain-Bandwidth Product Voge =9.0V, |-=2.0mA 100 135 
Output Capacitance Veg =10V, f=1.0MHz — 4.0 
Input Capacitance Cop Veg =1.0V, f=1.0MHz — 10 


< 
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DC CURRENT GAIN, hre 


COLLECTOR-EMIT TER SATURATION VOLTAGE IN VOLTS 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS TPM 


Typical Characteristics 


here AS A FUNCTION 
OF COLLECTOR CURRENT 
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+ 25°C 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS GAIN-BANDWIDTH PRODUCT IN MHz 


JUNCTION CAPACITANCE IN pF 


f; AS A FUNCTION 
OF COLLECTOR CURRENT 


TERE Vce=10V 


Bizet 


500 


400 
300 


“Ee 


COLLECTOR CURRENT IN mA 
Dwg. No, A-13933 


Voe(sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 
Dwg. No, A-I3, 930 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


REVERSE BIAS IN VOLTS 
Dwg. No, A-13, 932 


PROCESS TQL 


Process TQL 
PNP Small-Signal Transistor 


Process TQL is a double-diffused PNP silicon epi- 
taxial planar device for low-noise, high-gain ampli- 
fication, medium-power switching, and general- 
purpose use from dc to UHF. Process TQL is the 
complement to the NPN Process TNL. 


ABSOLUTE MAXIMUM RATINGS 


COUBCIOS GURENT, Nps ccc cane nes cea wee ween 500mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic aie Test Conditions ; 
Collector-Emitter V l|-=10mA 40 76 — 
Emitter-Base V l-=10pA 6.0 8.4 — 
Collector-Base V |. =100 pA 60 100 a 
Current 
E 
(sat) 


Static Forward Current Vop=9.0V, Ip =0.1MA — — 
aaa re [Mep=5.0V Ig= 10mA 
, 


Emitter Cutoff lego 
Current 


Collector-Emitter Voe(sat lo =10mA, lz=1.0mA 
Saturation Voltage |,=100mA, |, =10mA 

Base-Emitter Vee(sat) | lc =100mA, 1z=10mA 0.86 0.95 V 
Saturation Voltage 


Gain-Bandwidth Product Vor =5.0V, I-=10mA 100 310 — | MHz 


h 
Output Capacitance Vop = 10V, f=1.0MHz o 6.0 10 
Vep=0.5V, f=1.0MHz = 16 

Veo = 30V, Ip = 150A, 
Is= 
Voo=6.0V, Ip =150mA, 
Fall Time* bg leg 1S 


*Switching speeds measured at 2N2907 test conditions. 
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COLLECTOR-EMIT TER SATURATION VOLTAGE IN mV DC CURRENT GAIN, fre 


BASE-EMIT TER ‘ON’ VOLTAGE IN VOLTS 


PROCESS TQL 


Typical Characteristics 


at Ta = +25°G 
hee AS A FUNCTION fr AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 
250 aa 500 
200 Fatt into + E 400 —— 
Vee = 10V = 
150 a eee co hil amma alee Py tt REN = 300 li 
“st Vce=1V & 
woo Pt Ml Ut He © 00 
g 
ee UA Lt Z 100 | 
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0.001 0.01 0.1 1.0 10 100 500 


COLLECTOR CURRENT IN mA COLLECTOR acne INmA 
Dwg. No, A-I3, 935 Dwg. No, A-I3, 936 
Vesa) AS A FUNCTION Vaeisay) AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 


BASE-EMIT TER SATURATION VOLTAGE IN VOLTS 


on 1.0 10 100 500 04 1.0 10 100 500 


COLLECTOR CURRENT IN mA COLLECTOR CURRENT IN mA 
Dwg. No. A-13, 937 Dwg No, A-13, 938 
Veen AS A FUNCTION JUNCTION CAPACITANCE 
OF COLLECTOR CURRENT AS A FUNCTION OF REVERSE BIAS 


JUNCTION CAPACITANCE IN pF 


“1.0 10 100 500 
COLLECTOR CURRENT IN mA REVERSE BIAS IN VOLTS 
Dwg No. A-13, 939 


Dwg. No. A-13, 940 
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PROCESS TVO 


Process TVO 
NPN High-Speed Switching Transistor 


Process TVO is an NPN double-diffused silicon 
epitaxial planar device with gold diffusion. It is used 
as a general-purpose switch and amplifier. The PNP 
complement to this device is Process BTB. 


ABSOLUTE MAXIMUM RATINGS 


Conector CuI, law. cucssesanetnrscureees 200mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T. ..... — 55°C to + 150°C 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


onesie | yt 

Brastdown Vole 

a il 

Current 

Current 

Static Forward Current Vop=1.0V, Ip=1.0mA | — 130 #— | — | 

Transfer Ratio he SS ae ek See aa 
Veg =1.0V, le =50mA — 95 — | — | 

etecereer | Neeww [lesa l= 1.0mA 

Saturation Voltage |, =50mA, |, =5.0mA = 0.11 0.3 

Saturation Voltage 

iy Vog = 20V, Io = 10mA 250 460 — 

Output Capacitance | Cj, | Vog— 5.0, 1= 1.0MHz 

Cop Veg =0.5V, f= 1.0MHz — 5.0 8.0 


Ro =1.0kQ, BW=10Hz~- 15.7kHz 


Delay Time” 
7 


Storage Time* 
Fall Time* 


*Switching speeds measured at 2N3904 test conditions. 


190 225 


50 
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PROCESS TVO 


DC CURRENT GAIN, here 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


Typical Characteristics 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 
05 001 0.01 01 10 10 100 200 
COLLECTOR CURRENT IN mA 
Dwg NY. A-13, 944 
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Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 
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COLLECTOR CURRENT IN mA 
Dwg. No, A-13,942 


at T, = 
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JUNCTION CAPACITANCE IN pF 


+25°C 
fr AS A FUNCTION 
OF COLLECTOR CURRENT 
500 c T 
a 
fe) 300 t 
° 200 |- 1 
Z 10 | 
Oo 
nr eT) 40 FQ 
COLLECTOR CURRENTINMA 4. is 943 
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COLLECTOR CURRENT IN mA 
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JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


01 10 ; 10 
REVERSE BIAS IN VOLTS 


Dwg. No, A-I3, 941 


PROCESS VAB 


Process VAB 
NPN High-Voltage Transistor 


Process VAB is an NPN double-diffused silicon 
epitaxial planar device designed for use in general- 
purpose, high-voltage amplifier circuits. Process VAB 
is the complement to PNP Process VHB. 


ABSOLUTE MAXIMUM RATINGS 


Collector Current, lp ce. cere evisu severndawes 300mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — §5°C to + 150°C 


0.024” x 0.024” 
ALTERNATE PROCESS: VXA 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic Test Conditions Min. Typ. Max. 
Collector-Emitter V |.=1.0mA 90 180 — 
Breakdown Voltage : 


Emitter-Base V 6.0 8.5 — 
Breakdown Voltage — 
Collector-Base ViBR)cBO 200 310 — 


Breakdown Voltage 
Collector Cutoff 
Current 

Emitter Cutoff 
Current 


Static Forward Current 
Vop =9.0V, 1 =50mMA 


Transfer Ratio 
l-=10mA, Iz=1.0mA 


Collector-Emitter 
Saturation Voltage |. =50mA, I, =5.0mA 


Veg = 6.0V 


Base-Emitter VgE(sat) [-=90mMA, Iz =5.0mA 
Saturation Voltage 


Gain-Bandwidth Product | f, Vep = 10V, Ie =10mA 


Output Capacitance on | Veg =10V, f=1.0MHz 
Input Capacitance Cop Veg =0.9V, f=1.0MHz — a3 50 
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COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS VAB 


Typical Characteristics 
at Ta = + 25°C 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 
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Vee (sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 
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GAIN-BANDWIDTH PRODUCT IN MHz 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


JUNCTION CAPACITANCE IN pF 


fr AS A FUNCTION 
OF COLLECTOR CURRENT 


200 
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COLLECTOR CURRENT IN mA 
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Voe;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 
Dwg. No, 4-13, 951 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


REVERSE BIAS IN VOLTS 


Dwg. No, A-|3, 949 


PROCESS VHB 


Process VHB 
PNP High-Voltage Transistor 


Process VHB is a PNP double-diffused silicon epi- 
taxial planar device. It is designed for use in high- 
voltage amplifier circuits. It is the complement to NPN 
Process VAB. 


ABSOLUTE MAXIMUM RATINGS 


CONRCIOO CUTE le iacness cei exenasserewar 300mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, I, ..... — 55°C to + 150°C 


0.024” x 0.024” 
ALTERNATE PROCESS: BCA 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Limits 
Characteristic 


Collector-Emitter Vigryceo 


Test Conditions Min. Typ. Max. | Units | 
Breakdown Voltage 


120 210 a 
6.0 7. 

Breakdown Voltage 

Collector-Base V |.=100 uA 160 2 V 


<= 


a 


40 — 
Collector Cutoff CBO Veg = 160V — 100 nA 
Current 


Emitter Cutoff 


=| 
> 


leBo 
Current 


Static Forward Current 


mn 
m 


Transfer Ratio Voe=5.0V, l-=10mA | — | 
Veg =5.0V, | =50mA = 
CollectorEmitter | Veryaa 
I =50mA, |,=5.0mA — 012 0.5 
ene | ae |, =50mA, |, =5.0mA — 0.8 V 
Saturation Voltage 
2 Voge =10V, Ip =10mA 100 180 MHz 
Vop = 10V. 1=1.0MHz 
45 
Rg =1kQ, BW=10Hz-15.7kHz 
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COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hee 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS VHB 


Typical Characteristics 
at Th = +25°C 
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Vee(say) AS A FUNCTION 
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Veen) AS A FUNCTION 
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BASE-EMITTER SATURATION VOLTAGE IN VOLTS GAIN-BANDWIDTH PRODUCT IN MHz 


JUNCTION CAPACITANCE IN pF 


fr AS A FUNCTION 


OF COLLECTOR CURRENT 


1.0 10 
COLLECTOR CURRENT IN mA 


Dwg. No, A-13, 952 


Voe;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


— 


COLLECTOR CURRENT IN mA 


Dwg, No, A-13,955 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


REVERSE BIAS IN VOLTS 


Dwg. No, A-13,954 


PROCESS VRB 


Process VRB 
NPN Small-Signal Transistor 


Process VRB is an NPN double-diffused silicon 
epitaxial planar transistor designed for general- 
purpose amplifier and switching circuits. 


ABSOLUTE MAXIMUM RATINGS 


Collector Wurrent, hei. cescicecatesscraweses 200mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.019” x 0.019” 


Collector-Emitter Lae 
l-=10pA 6. = 
| _ 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 
Characteristic ‘ 
V =10mA 30 5 — 
Emitter-Base VBR) 
Collector-Base V = 100 pA 0 — 
Current 


Emitter Cutoff = Veg = 6.0 — — 100 nA 
Current 
Static Forward Current Voe=10V, | =0.1mA | | 
Transfer Ratio = i. =10V. " —10mA | — | 
Vog = 10V, le =100mA =a 
Collector-Emitter Vorreaty | lo= 10mA, |,=1.0mA 
Saturation Voltage I, =50mA, I, =5.0mA 
Base-Emitter VBE(sat) lp =90mA, I,=5.0mA — 0.93 le V 
Saturation Voltage 
Gain-Bandwidth Product Vee= 10 |n==5.0mA 120 380 — | Mz 
Output Capacitance Von =10V, f=1.0MHz — 1.9 4.0 
Input Capacitance Veg =0.5V, f=1.0MHz — 5.2 15 
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COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, here 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


200 


500 


0 
0.00 0.1 1.0 


PROCESS VRB 


Typical Characteristics 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


100 


COLLECTOR CURRENT IN mA 
Dwg, No, A-14, 086 


Vece(sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


LM LTE UTE 
LPAI TUTTI 
LIE LTE TUT 
SUM TI TO 
pont ll 


ea aie INmA 
Dw. NY. A-14, 084 


Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 


—- CURRENT IN mA 
Dwg. No. 


A-14, 088 


200 


200 


at T, 


4—109 


+ 25°C 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS GAIN-BANDWIDTH PRODUCT IN MHz 


JUNCTION CAPACITANCE IN pF 


fr AS A FUNCTION 
OF COLLECTOR CURRENT 


PTH | LI 
| ERN L/h 
rT ANT 
PTT) to NITE 
LTS. EEN NIL 
aT 


100 


= 
or 
=P 
Ze 
a0 
= 


ee een IN mA 
Dwg. NO. A-14, 087 


Voe;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


IM EL Wet 
Sal HM A 


oe ‘eneest IN mA 
Dwg. No, A-14, 085 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


REVERSE BIAS IN VOLTS 
Dwg. No, A-I4, 089 


PROCESS VXA 


Process VXA 
NPN Small-Signal Transistor 


Process VXA is a double-diffused NPN silicon epi- 
taxial planar device. It is designed for use in general- 
purpose high-voltage amplifiers. It is the complement 
to the PNP Process BCA. 


ABSOLUTE MAXIMUM RATINGS 


COUeCtOr GUITEMT, Ip sence cecanevacsssvaws te 150mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.023” x 0.023” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


‘symbol | est Coniins =i pM 
Characteristic Test Conditions 

a, 7 
== 
ee 


ax. 
Collector Cutoff 100 
00 


Current 
Static Forward Current Vop =9.0V, 1p =1.0MmA 


Transfer Rati Voe=5.0VIp=10mA——~S~YS~CSC OY 

Wee=5.0V.lg=50mA «YS 
CollecorEmitier | Vocoay 
Saturation Voltage j= 50mA, 1, —5.0mA 


Base-Emitter Vee(sat) lp =90mMA, Iz=5.0mA a 0.8 1.2 V 
Saturation Voltage 


Vop=10V, |p =10mA 100 210 — 
Veg =10V, f=1.0MHz — 2.4 6.0 
Veg =0.5V, f=1.0MHz a 17 30 


Noise Figure Veg =9.0V, I= 250 pA, — 1.0 8.0 
Rg =1kQ, BW=10Hz~-15.7kHz 
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COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS VXA 


Typical Characteristics 
at Th = +25°C 


hre AS A FUNCTION f; AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 


Vce=10V 


bi 
TON 
ant 


GAIN-BANDWIDTH PRODUCT IN MHz 


0.001 0.01 01 1.0 100 200 "0 10 100 
COLLECTOR CURRENT IN mA COLLECTOR CURRENT IN mA 
Dwg. No, A-13, 959 Dwg. No. A-13, 960 
Voe;say AS A FUNCTION Vee(say) AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 


0.8 


0.7 


re 


0.6 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


; 100 200 0504 
COLLECTOR — INmA "aac CURRENT IN mA 
Dwg. No. A-13, 963 Dwg. No, A-1}962 
Vseon) AS A FUNCTION JUNCTION CAPACITANCE 
OF COLLECTOR CURRENT AS A FUNCTION OF REVERSE BIAS 


JUNCTION CAPACITANCE IN pF 


0.5 


1.0 10 100 200 


COLLECTOR CURRENT IN mA REVERSE BIAS IN VOLTS 
Dwg. No, A-13, 964 Dwg. No, A-13, 961 


7 


PROCESS YCA 


Process YCA 
NPN Small-Signal Transistor 


Process YCA is a double-diffused epitaxial planar 
NPN silicon transistor designed for use in general- 
purpose switching and amplifier circuits. It can oper- 
ate at collector currents of up to 1A. It is the comple- 
ment to the PNP Process YDA. 


ABSOLUTE MAXIMUM RATINGS 


0.009080. a BR 


CONCCIOF GUPTOM, des cacsetsdes vudswerenns 1000mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, I, ..... — 55°C to + 150°C 


0.031” x 0.031” 
ALTERNATE PROCESS: DID 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic Test Conditions Min Typ | Units | 


Fae 

= 

aoe 

Current 

Current 

Static Forward Current Vor=5.0Vg=t0mA | DC S«dT CS 

Transfer Ratio ne [Moe=5.0V,1=100mA | 1SOCSYC 
Voe=5.0V, lo=500mA | «SOOO SC~dYC 

Collector-Emitter | Veeqay 

Saturation Voltage 

Saturation Voltage 

Output Capacitance | Cay | Vg = 10, 1=1.0MH 

Input Capacitance Cs Veg =0.5V, f=1.0MHz — 120 150 


Hm {2 


PROCESS YCA 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


Typical Characteristics 
at Ta = +25°C 


hre AS A FUNCTION fr AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 


GAIN-BANDWIDTH PRODUCT IN MHz 


0.001 0.01 0.1 1.0 10 100 1000 


COLLECTOR CURRENT IN mA COLLECTOR CURRENT IN mA 
Dwg. No. A-13, 970 Dwg. No, A-13, 967 
Veejsay AS A FUNCTION Vesa) AS A FUNCTION 
OF COLLECTOR CURRENT OF COLLECTOR CURRENT 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


"nT 1.0 10 100 1000 
COLLECTOR CURRENT IN mA COLLECTOR CURRENT IN mA 
Dwg. No. A-I3, 966 Dwg. No, A-13, 968 
Veeon) AS A FUNCTION JUNCTION CAPACITANCE 
OF COLLECTOR CURRENT AS A FUNCTION OF REVERSE BIAS 
200 
160 
9 
z 100 
O 
é 
8 
S50 
0 
COLLECTOR CURRENT IN mA REVERSE BIAS IN VOLTS 
Dwg No A-I3, 969 Dwg. No. A43, 965 
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PROCESS YDA 


Process YDA 
PNP Small-Signal Transistor 


Process YDA is a PNP silicon double-diffused epi- 
taxial planar device designed for use in general- 
purpose amplifier and switching circuits. It can oper- 
ate with a collector current of up to 1A. It is the 
complement to the NPN Process YCA. 


ABSOLUTE MAXIMUM RATINGS 


CONGGION GUNN be cc deea cen tne adeawaewes 1000mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.031” x 0.031” 
ALTERNATE PROCESS: DJC 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic Test Conditions Min Typ 


in. . Max. | Units | 

ye 
or 
ae 
Current 
Current 
Static Forward Current VWee=80Vg=1.0mA | 0 dC 
Transfer Rati re (Vee=8.0V.g=100mA———«| 8080S) 

Voe=5.0V. p= 500mA 2520 
Collector-Emitter Voersaty | le =100mA, I, =10mA 
Saturation Voltage |, =500mA, |, =50mA 
Saturation Voltage 
Gain-Bandwidth Product 
Input Capacitance Vep=0.5V, f=1.0MHz 


A444 


PROCESS YDA 


Typical Characteristics 
at Ta = +25°C 


COLLECTOR-EMITTER SATURATION VOLTAGE IN mV DC CURRENT GAIN, hre 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


400 
i z 
5 
aa ut =: He as ae a : 
f = lL ou Hf +t | * : 
= Tut iy ° 
Vce=-1V < 
i ll | || Hil 
oO 


0 
' 0.001 0.01 1.0 10 
uceme CURRENT IN mA 


Dwg No, A-I3,972 


1 [ 


Vee;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


1.0 10 


100 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


f; AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN mA 
Dwg. No. A-13, 973 


Vee ;sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


— 


1000 “01 1.0 10 100 1000 
COLLECTOR CURRENT IN mA COLLECTOR CURRENT IN mA 
Dwg. No, A-13, 974 Dwg. No, A-13, 975 
Veeon) AS A FUNCTION JUNCTION CAPACITANCE 
OF COLLECTOR CURRENT AS A FUNCTION OF REVERSE BIAS 
131 TTI Mt = TT TTT 
1.0 4 | T +t T ttt t | | 
Vce=-1V 2 
0.9 a : Ht 4 Ll —5V74 nd 9 
L | Ai : 
0.8 | | t iz | ++ 2 A < 
oF Vce=-10V 5 
0.7 |_| | + | “f 1 L114 5 
0.6 | eet wh | 11 1f { rT 1 
L r 
wae 10 100 1000 


COLLECTOR CURRENT IN mA 
Dwg. No, A-13, 976 
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REVERSE BIAS IN VOLTS 
Dwg. No, A-I3, 971 


PROCESS YFA 


Process YFA 
NPN Power Darlington Transistor 


Process YFA is a double-diffused epitaxial planar 
NPN silicon Darlington pair. It is designed for use in 
high-gain, high-power amplifiers. Its complement is 
the PNP Process YJA. 


ABSOLUTE MAXIMUM RATINGS 


Collector Current, le. sess cnnsectsesnavavacns: 7.0A 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.063” x 0.067” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


[characesie symbole Contons ii Wa 

Breakdown Voltage 

stn 

Breakdown votage 

Current 

Current 

Static Forward Current Vee=5.0V 1p=500mA | «SSCS K | 

Transfer Ratio ne [Vce=5.0V.Ig=10A Sd) SO SC«i KSC CdS C*” 
Voce =9-0V, Ic =9.0A oe ee 

Collector-Emitter Voeisaty) | le =500mA, I, =1.0mA = 0.86 occ 

Saturation Voltage 

Saturation Voltage 

4 
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COLLECTOR-EMITTER SATURATION VOLTAGE IN VOLTS 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


PROCESS YFA 


Typical Characteristics 


OF 


at Ta = +25°C 


hre AS A FUNCTION 
COLLECTOR CURRENT 


DC CURRENT GAIN, hee 


Voce | V KK | ‘ ; 


\ 7 
\ 
10 


1.0 


COLLECTOR CURRENT IN AMPS 


Voce (sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


7 


I 
lg=0.002 Ic 


1.0 10 


COLLECTOR CURRENT IN AMPS 


Dwg. No, A-13, 979 


Veen) AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN AMPS 


1.0 10 
Dwg. No. A-13, 981 


Dwg. No, A-13, 977 


Vee (sat) AS A FUNCTION 
OF COLLECTOR CURRENT 


2.0 


BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


0.1 1.0 10 


COLLECTOR CURRENT IN AMPS 
Dwg. No. A-13, 980 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


JUNCTION CAPACITANCE IN pF 


REVERSE BIAS IN VOLTS 


Dwg. No. A=13, 978 


Ano 7 


PROCESS YJA 


Process YJA 
PNP Power Darlington Transistor 


Process YJA is an epitaxial planar PNP silicon 
Darlington transistor. It is designed for use in high- 
gain, high-power applications. It is the PNP comple- 
ment to Process YFA. 


ABSOLUTE MAXIMUM RATINGS 


GOleGtOr GUITENE lee csccent su nnnerenrerayers 7.0A 
Operating Junction Temperature, T,.......... + 150°C ss 
Storage Temperature Range, T, ..... — 55°C to + 150°C ati-= 8.0160 


0.063” x 0.067” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic a Test Conditions Min. Typ. | Max. | Units | 
Collector-Emitter V l-=10mA 60 100 — V 
Emitter-Base V I-=10pA 4.0 6.0 — V 
Collector-Base V |.=100 yA 60 100 — V 
Collector Cutoff = Veg = 60V = - 1000 | nA 
Current. 
Emitter Cutoff leso Veg =4.0V — — 1000 nA 
Current 
Static Forward Current Vor =5.0V, I, =500mA | — 44k — [| — | 
Transfer Rati ree | Ve=5.0V, [p= 1.0 = ge = | | 
Vee =5.0V, Ig 5.04 ae a ee 
Collector-Emitter Veeisaty) | Ie =500mA, I,=1.0mA 
Saturation Vote p= 1.0A, p= 2.0m 
Base-Emitter Vee(sat) lo =1.0A, I, =2.0mA — a — V 
Saturation Voltage 
Output Capacitance Vog=10V, 1=1.0MH 
Input Capacitance = Vep=5.0V, f=1.0MHz 
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BASE-EMITTER SATURATION VOLTAGE IN VOLTS 


BASE-EMITTER ‘ON’ VOLTAGE IN VOLTS 


Typical Characteristics 
at Ta = + 25°C 


hre AS A FUNCTION 
OF COLLECTOR CURRENT 


DC CURRENT GAIN, hre 


PROCESS YJA 


0 
0.1 1.0 
COLLECTOR CURRENT IN AMPS 


Vesa) AS A FUNCTION 
OF COLLECTOR CURRENT 


Dwg. No, A-13, 986 


Voe(say) AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR-EMITTER SATURATION VOLTAGE IN VOLTS 


COLLECTOR CURRENT IN AMPS Dwg. No, A-13, 984 


Veen AS A FUNCTION 
OF COLLECTOR CURRENT 


COLLECTOR CURRENT IN AMPS 


Dwg. No. A=13, 983 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


JUNCTION CAPACITANCE IN pF 


0 
0.1 


COLLECTOR CURRENT IN AMPS 


Dwg. No, A-13, 985 
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1.0 10 20 


REVERSE BIAS INVOLTS —— yg, A13, 982 


PROCESS NJO1 


Process NJO1 
N-Channel Junction Field-Effect Transistor 


Process NJO1 is an N-channel junction field-effect 
transistor designed for low-current and audio applica- CAO 30, ae 
tions. This device exhibits very low gate leakage Ee 
current and high input impedance. 


ABSOLUTE MAXIMUM RATINGS 


Gate Cue, le csc vaswensaenew reer eeeeee es 10mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 65°C to + 175°C 


0.016” x 0.016” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic paey Test Conditions Min. Typ. Max. | Units | 
Breakdown Voltage 
Leakage Current 
Drain Saturation loss Vos = 10V, Veg =O0V 03 — 0.6 mA 
Current 
Gate-Source V Vea=10¥, = 1.004 1.0 — 5.5 V 
Forward Os Vos = 10V, Veg = OV, f=1kHZ — 175 — 
Transconductance 

— 2.0 3.0 

0.9 1.5 


o 
WN 


0 
Input Capacitance Vos = 10V, Veg =OV, f= 1MHz 
Feedback Capacitance Vos = 10V, Veg = OV, f= 1 MHz 
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DRAIN CURRENT IN pA 


DRAIN SATURATION CURRENT IN pA 


INPUT CAPACITANCE (Ciss) IN pF 


PROCESS NJ01 


Typical Characteristics 


DRAIN CURRENT 
AS A FUNCTION OF Vos 


0 5.0 10 15 20 
DRAIN TO SOURCE VOLTAGE IN VOLTS 
Dwg. No. A-|3, 988 


DRAIN SATURATION CURRENT 
AS A FUNCTION OF Ves 


0 1.0 2.0 3.0 4.0 5.0 6.0 
GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 
Dwg. No. A-I3, 989 


INPUT CAPACITANCE 
AS A FUNCTION OF Ves 


0 
0.1 1.0 10 20 
GATE-SOURCE VOLTAGE IN VOLTS 


Dwg NY. A-13, 991 


at Th = + 25°C 
Os 
AS A FUNCTION OF Vesiotn 
250 
gf 
S 200 
lu 
O 
< 
< 
O 
RB 150 
z 
6 
O 
dp) 
z 
-? 
fc 
100 
50 
0 1.0 2.0 3.0 4.0 5.0 6.0 
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LEAKAGE CURRENT (lass) IN pA 


FEEDBACK CAPACITANCE (Cass) IN pF 


GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 
Dwg. No. A-13,990 


LEAKAGE CURRENT 
AS A FUNCTION 9F TEMPERATURE 


10000 


1000 


Ves = —20V 
Vos = OV 


100 


0 25 50 7 100 125 150 
AMBIENT TEMPERATURE IN °C 


Dwg. No, A-13 987 


FEEDBACK CAPACITANCE 
AS A FUNCTION OF Ves 


0 
0.1 1.0 10 20 
GATE-SOURCE VOLTAGE IN VOLTS 


Dwg. No, A-13, 992 


PROCESS NJ16 


Process NJ16 
N-Channel Junction Field-Effect Transistor 


Process NJ16 is an N-channel junction field-effect 
transistor designed for low-current, general-purpose 
applications. This process is particularly useful in 
applications that require high breakdown voltages 


and low noise. | 0.0040 Sa. 


ABSOLUTE MAXIMUM RATINGS 


ate CUNvett, bs ca. oa vicar den neces vewern es 10mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 65°C to+175°C 


0.017" x 0.017" 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 
Limits 


Breakdown Voltage 


Leakage Current 


Gate-Source V Vic=15V 1,=1.0nA 
Cutoff Voltage ait os D 


Forward Drs Vos = 19V, Veg = OV, f=1kHz 
Transconductance 


4—122 


DRAIN CURRENT IN pA 


DRAIN SATURATION CURRENT IN mA 


INPUT CAPACITANCE (Ciss) IN pF 


Typical Characteristics 


DRAIN CURRENT 
AS A FUNCTION OF Vos 


2900 


2000 


1500 


1000 


0 50. 10 15 20 
DRAIN TO SOURCE VOLTAGE IN VOLTS 


Dwg NO A-13, 995 


DRAIN SATURATION CURRENT 
AS A FUNCTION OF Vesiotn 


8.0 


6.0 


4.0 


2.0 


Oo 


1.0 2.0 3.0 4.0 5.0 6.0 
GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 
Dg. No, A-13, 996 


INPUT CAPACITANCE 
AS A FUNCTION OF Ves 


0.1 1.0 10 20 
GATE-SOURCE VOLTAGE IN VOLTS 


Dwo. NO. A-13, 998 


at Ta = +-25°C 
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NOISE VOLTAGE IN nV/VHz TRANSCONDUCTANCE IN mS 


FEEDBACK CAPACITANCE (Cass) IN pF 


PROCESS NJ16 


Ots 
AS A FUNCTION OF Ves, 


off) 


GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 


NOISE 


Dwg. No, A-13, 


AS A FUNCTION OF FREQUENCY 


| ail 
10 - 


sO 


lp = loss 
LI Votre 


100 1K 10K 


FREQUENCY IN Hz 
Dw 


Q Ny. A-13, 994 


FEEDBACK CAPACITANCE 
AS A FUNCTION OF Ves 


GATE-SOURCE VOLTAGE IN VOLTS 


Dwg. No. A-13, 993 


997 


100K 


PROCESS NJ26 


Process NJ26 
N-Channel Junction Field-Effect Transistor 


Process NJ26 is an N-channel junction field-effect 
transistor designed for general-purpose amplifier ap- 0.0040 SQ.—> 
plications at frequencies of up to 450 MHz. 


ABSOLUTE MAXIMUM RATINGS 


ote GUNSM, le csvccaeecceseacsuse eeeanies 10mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, I. ..... — 65°C to+175°C 


0.016” x 0.016” 


ELECTRICAL CHARACTERISTICS at T, = +25°C 


Characteristic ay Test Conditions . 
Gate-Source V le= 1.008, Voc=U¥ 
Breakdown Voltage ° os 
Reverse-Gate less Ves =20V, Vos =0V 
Leakage Current 
Drain Saturation loss Vos=15V, Veg =0V 
Current 
Gate-Source V Vos = 19V, Ip =1.0nA 
Cutoff Voltage ‘ ° 

fs 


Forward Vos =19V, Veg = OV, f=1kHz 
Transconductance 


g 
Input Capacitance Cree Vos = 15V, Veg =0V, f=1MHz 
Feedback Capacitance Vog=15V, Veg = OV, f= 1MHz 


Noise Figure NF Vne= 10%, Vec=UY¥ 
| f=1kHz, Rg —1MO 
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DRAIN CURRENT IN mA 


DRAIN SATURATION CURRENT IN mA 


INPUT CAPACITANCE (Cis) IN pF 


Typical Characteristics 
at T, = +25°C 


DRAIN CURRENT 
AS A FUNCTION OF Vos 


0 5.0 10 15 20 
DRAIN TO SOURCE VOLTAGE IN VOLTS 
Dwg. No. A-14, 000 


DRAIN SATURATION CURRENT 
AS A FUNCTION OF Ves(otr 


25 


5.0 


0 1.0 2.0 3.0 4.0 5.0 6.0 
GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 
Dwg No. A-14, 404 


INPUT CAPACITANCE 
AS A FUNCTION OF Ves 


0.1 1.0 10 20 
GATE-SOURCE VOLTAGE IN VOLTS 
Dwg. NY. A-I4, 002 
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TRANSCONDUCTANCE IN mS 


NOISE VOLTAGE IN nV/VHz 


FEEDBACK CAPACITANCE (Cass) IN pF 


PROCESS NJ26 


Ots 
AS A FUNCTION OF Vest 


25 


2.0 3.0 4.0 
GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 


NOISE 


Dwg. No, A-13, 403 


AS A FUNCTION OF FREQUENCY 


ae act eee 

il | 
TT rt 
1K 10K 


FREQUENCY IN Hz 


1 


Dwg No, A-13, 999 


FEEDBACK CAPACITANCE 


AS A FUNCTION OF Ves 


GATE-SOURCE VOLTAGE IN VOLTS 


Dwg. No, A-14, 001 


OOK 


PROCESS NJ26L 


Process NJ26L 
N-Channel Junction Field-Effect Transistor 


Process NJ26L is an N-channel junction field- 
effect transistor designed for general-purpose, low- 0.0040 SQ.—> 
noise, high-gain applications not requiring high 
breakdown voltages. 


ABSOLUTE MAXIMUM RATINGS 


eG GUTENG, Nan <avs datas v5 none ae pean eee 10mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 65°C to+175°C 


0.016” x 0.016” 


ELECTRICAL CHARACTERISTICS at Ta = +25°C 


Characteristic abet | Test Conditions 

Gate-Source V ic=1.0nA4, ¥oe=0¥ 

Breakdown Voltage ° “ 

Leakage Current 

Drain Saturation loss Vos = 15V, Veg =0V 2 40 
Current 


0 — 
Gate-Source V Voc=15¥ 1,=1.0nA 1.5 — 6.0 V 
Forward Of. Vos = 19V, Veg =OV, f=1kHz 
Transconductance 


Input Capacitance Vos = 15V, Veg =0V, f=1MHz 
Feedback Capacitance Vos = 15V, Veg = OV, f=1MHz = 


Noise Voltage Vos = 15V, Veg = OV, f= 1kHz — 
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DRAIN SATURATION CURRENT IN mA DRAIN CURRENT IN mA 


INPUT CAPACITANCE (Ciss) IN pF 


50 


Typical Characteristics 


DRAIN CURRENT 
AS A FUNCTION OF Vos 


Ves (otf) = = 3.0V 


5.0 10 15 20 
DRAIN TO SOURCE VOLTAGE IN VOLTS 


Dwg. No, A-14, 005 


DRAIN SATURATION CURRENT 
AS A FUNCTION OF Vesctr 


TT ] T T T a] 


1.0 2.0 3.0 4.0 5.0 6.0 7.0 
GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 
Dwg. No, A-l4, 010 


INPUT CAPACITANCE 
AS A FUNCTION OF Ves 


ij 4 


1.0 10 20 
GATE-SOURCE VOLTAGE IN VOLTS 


Dwg. No, A-I4, 008 


at T, = 


+ 25°C 

12 
10 

79) 

= 

Zz 

= 8.0 

O 

Zz 

5 

5 6.0 

a 

z 

O 

B 

Zz 4.0 

< 

oc 

ee 
2.0 


NOISE VOLTAGE IN nV/VHz 


40 


3.0 


2.0 


FEEDBACK CAPACITANCE (Crss) IN pF 
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PROCESS NJ26L 


Ots 
AS A FUNCTION OF Vesjotr 


1.0 


AS A FUNCTION OF FREQUENCY 


2.0 3.0 4.0 5.0 6.0 7.0 


GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 


Dwg. No. A-14, 009 


NOISE 


Ty 


100 


1K 10K 
FREQUENCY IN Hz 


Dwg. No. A-14, 006 


FEEDBACK CAPACITANCE 
AS A FUNCTION OF Ves 


1.0 10 20 
GATE-SOURCE VOLTAGE IN VOLTS 


Dwg No, A-I4, 007 


PROCESS NJ28D 


Process NJ28D 
Dual N-Channel Junction Field-Effect Transistor 


Process NJ28D is a monolithic dual N-channel 
junction field-effect transistor. It is similar to Process 
NJ35D, but has a wider range of operating current 
and higher gain. 


ABSOLUTE MAXIMUM RATINGS 


basie WAIION, Ng, os wee ven vee tanec ies seeeees 10mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T. ..... — 65°C to +175°C 


0.026” x 0.026” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic ‘eens | Test Conditions 

Gate-Source V le= 1.0 WA, Voc=O0V 

Breakdown Voltage ° i 

Leakage Current 

Drain Saturation loss Vos =19V, Veg =O0V 

Current 

Gate-Source V Vos =19V, Ip =1.0nA 

Cutoff Voltage ai ° 

Forward . Vos =19V, Veg = OV, f= 1kHz 

Transconductance 

Input Capacitance Vog=0V, Vog=10V, f= 1MHz 
Feedback Capacitance Vos =0V, Veg = 10V, f= 1 MHz 


Or 
Noise Voltage Vos = 15V, Veg = OV, f= 1kHz 
Gate-Source Voltage 


4—128 


PROCESS NJ28D 


DRAIN-SOURCE SATURATION CURRENT IN mA DRAIN-SOURCE CURRENT IN mA 


INPUT CAPACITANCE (Ciss) IN pF 


Typical Characteristics 


at T, = +25°C 
DRAIN CURRENT Dts 
AS A FUNCTION OF Vps AS A FUNCTION OF Vest 
20 10 ; 
r Ves ion) = —3.0V 
[ | Ves =0V 1 
| 
ee rnc en eae z 
10+ 3 
2. el nn ne 6 
| F 
° 5.0 10 15 20 0 1.0 2.0 3.0 4.0 5.0 6.0 
DRAIN TO SOURCE VOLTAGE IN VOLTS GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 
Dwg. No, A-I4, Oll Dwg. No, A-14, 015 
DRAIN SATURATION CURRENT NOISE 
AS A FUNCTION OF Vesiorr AS A FUNCTION OF FREQUENCY 
A MI 
40 al Z| N r 
eT Teel 
30 4 a Sen _| = 4 | 
td) the. 
ffs Ua 
. inv 
° 2.0 4.0 6.0 8.0 10 100 10K 100K 
GATE-SOURCE CUTOFF VOLTAGE IN VOLTS a IN Hz 
. Dwg No. A-I4, 016 Dwg. No, A-I4, 012 
INPUT CAPACITANCE FEEDBACK CAPACITANCE 
AS A FUNCTION OF Ves AS A FUNCTION OF Ves 


5.0 


Bille Sa 


0.1 20 
GATE TO SOURCE VOLTAGE IN VOLTS GATE TO nae VOLTAGE IN VOLTS 


Dwg. No. A-14, 014 


Ee 


3.0 


2.0 


FEEDBACK CAPACITANCE (Cass) IN pF 


Dwg. No. A-I4, 013 
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PROCESS NJ32 


Process NJ32 
N-Channel Junction Field-Effect Transistor 


Process NJ32 is an N-channel junction field-effect 
transistor designed for use as a general-purpose 
audio amplifier. It is similar to Process NJ16 in basic 
design, but has higher gain and lower ON resistance. 


ABSOLUTE MAXIMUM RATINGS 


Rote GUO, les eed ence te bee ket ee enwenwe 10mA 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, I, ..... — 65°C to+175°C 


0.018” x 0.018” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Limits 


Drain Saturation loss Vos =15V, Veg =O0V 
Current 

Gate-Source V Woe 15¥, lo=1 20 

Forward Ors Vos = 19V, Veg = OV, f=1kHz — 5.0 — mS 
Transconductance 


Input Capacitance Vee= 15M Veg = OU f= 1 Mhz — 6.0 7.0 
Feedback Capacitance Voe= 15V, Veg=0¥, f= 1 MHz — 1.3 3.0 


f=1kHz, Re = 1MQ 
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PROCESS NJ32 


Typical Characteristics 


DRAIN CURRENT IN mA 


DRAIN-SOURCE SATURATION CURRENT IN mA 


INPUT CAPACITANCE (Ciss) IN pF 


at Ta = + 25°C 
DRAIN CURRENT Dis 
AS A FUNCTION OF Vps AS A FUNCTION OF Vesctr 
10 8.0 
Ves=0V L 
80 es ee » _t 
L E 6.0} 
[ Ves = —0.5V 7 
6.0 epee eer feed rman Z 
yee" i) 
/ B 40 
an H - Ves= -1.0V a er ee 6 
7 Ves= —1.5V F 2.0 
2.01 ———E—E 
I | 
i _ Ves= -2.0V | 
0 | 0 
0 5.0 10 15 20 0 2.0 4.0 6.0 8.0 10 
DRAIN TO SOURCE VOLTAGE IN VOLTS GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 
Dwg. No, A-I4, 017 Dwg No. A-I4, 021 
DRAIN SATURATION CURRENT NOISE 
AS A FUNCTION OF Vestn AS A FUNCTION OF FREQUENCY 
z 
0 2.0 4.0 6.0 8.0 10 100 1K 10K 100K 


GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 
Dwg NY, A-I4, 022 


FREQUENCY IN Hz 
Dwg. No. A-14, 018 


INPUT CAPACITANCE 
AS A FUNCTION OF Ves 


FEEDBACK CAPACITANCE 
AS A FUNCTION OF Ves 


5.0 


li a 
0.1 1.0 10 20 0.1 1.0 10 20 


GATE-SOURCE VOLTAGE IN VOLTS GATE-SOURCE VOLTAGE IN VOLTS 
Dwg. No. A-14, 019 


2.0 


FEEDBACK CAPACITANCE (Crss) IN pF 


Dwg. No. A-I4,02u 


40131 


PROCESS NJ35D 


Process NJ35D 
Dual N-Channel Junction Field-Effect Transistor 


Process NJ35D is a monolithic dual N-channel 
junction field-effect transistor designed for use as a 
differential amplifier. The matching characteristics 
are virtually independent of operating current and 


voltage. 
0.004 sa. f o 
ABSOLUTE MAXIMUM RATINGS 
Ga CON, le suv ckéeceiaveenee ner eesswes 10mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 65°C to + 175°C 


0.028” x 0.028” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Limits 

Characteristic Test Conditions Min. Typ. ax. 
Breakdown Voltage 
Leakage Current 
Current 
Gate-Source V Vno= 15, 1,=—1.00A 1.0 — 7.0 
Forward Ors Vos =19V, Veg = OV, f=1kHz — 3.9 — 
Transconductance 

— 6.5 — 


Input Capacitance 


Noise Voltage aa Vos = 15V, Veg = OV, f=1kHz 


Gate-Source Voltage 
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PROCESS NJ35D 


DRAIN-SOURCE SATURATION CURRENT IN mA DRAIN CURRENT IN mA 


INPUT CAPACITANCE (Ciss) IN pF 


Typical Characteristics 


at Ta = +25°C 
DRAIN CURRENT Dis 
AS A FUNCTION OF Vps AS A FUNCTION OF Vestn 
10 T T T ] 6.0 T T —> 
r | Vas (ot) = —35V 
ol 
; 
S 
< 
3 
0 2.0 4.0 6.0 8.0 
DRAIN TO SOURCE VOLTAGE IN VOLTS GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 
Dwg. No. A-14, 023 Dwg No. A-14,027 
DRAIN SATURATION CURRENT NOISE 
AS A FUNCTION OF Vescotn AS A FUNCTION OF FREQUENCY 
20 | T SF T 
a | F 
SF 
gf 
5.05 Zz 
Pi = ees L | | A — a See ae ee 1.0 
0 2.0 4.0 6.0 8.0 10 100 1K 10K 100K 
GATE-SOURCE CUTOFF VOLTAGE IN VOLTS FREQUENCY IN Hz 
Dwg. No. A-I4, 028 Dwg No. A-14, 024 
INPUT CAPACITANCE FEEDBACK CAPACITANCE 
AS A FUNCTION OF V¢s AS A FUNCTION OF Ves 
[ ll UTM TU 
40 


li 


FEEDBACK CAPACITANCE (Cass) IN pF 


i | | | 1 1 0 
0.1 1.0 10 20 0.1 1.0 10 20 
GATE TO SOURCE VOLTAGE IN VOLTS GATE TO SOURCE VOLTAGE IN VOLTS 


Dwg No, A-I4, 026 Dwg No, A-I4, 025 
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PROCESS NJ42 


Process NJ42 
N-Channel Junction Field-Effect Transistor 


Process NJ42 Is an N-channel junction field-effect 
transistor designed for use as a high-voltage, gen- 
eral-purpose amplifier in applications requiring the 
high input impeadance of a JFET. 


ABSOLUTE MAXIMUM RATINGS 


Ge GUNG lee cord ances eekida hws bee ope ee 10mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 65°C to + 175°C 


0.032” x 0.032” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic pa Test Conditions a 
Gate-Source Vigryess | Ig =1-0HA, Vog =O0V 300 400 
Breakdown Voltage 
Reverse-Gate lass Veg = 150V, Vo5 =O0V 0 nA 
Leakage Current 

0 


-E 


> 


— 1. 10 
Drain Saturation loss Vos =30V, Veg =OV 2.0 = 8.0 m 
Current 
Cutoff Voltage 
10 
5.0 


ep) 


Forward Ors Vos =30V, Veg = OV, f= 1kHz = 80 p. 

Transconductance 

Input Ciss Vos =S0V, Veg = OV, f= 1 MHz — v5 

Capacitance 

Capacitance 

Noise Voltage Vise 15M. Ven = 04 T= 1 kHz 
VHz 


2) 
™n 


oS 
nT 
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DRAIN-SOURCE SATURATION CURRENT IN mA DRAIN-SOURCE CURRENT IN mA 


INPUT CAPACITANCE (Ciss) IN pF 


Typical Characteristics 
at Ta = +25°C 


DRAIN CURRENT 
AS A FUNCTION OF Vps 


6.0 


| Ves (ott) = 4.0V | 
5.0 + 


Ves =0V 


0 5.0 10 15 
DRAIN TO SOURCE VOLTAGE IN VOLTS 
Dwg. No. A-14, 029 


DRAIN SATURATION CURRENT 
AS A FUNCTION OF Vescotr 


8.0 


6.0 


4.0 


2.0 


°0 4.0 6.0 8.0 10 12 
GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 
Dwg No. A-14, 034 


INPUT CAPACITANCE 
AS A FUNCTION OF Ves 


ir 1.0 10 20 
GATE TO SOURCE VOLTAGE IN VOLTS 
Dwg. No, A-14, 031 
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NOISE VOLTAGE IN nV/VHz TRANSCONDUCTANCE IN mS 


FEEDBACK CAPACITANCE (Cass) IN pF 


PROCESS NJ42 


Ors 
AS A FUNCTION OF Vest) 


2.0 40 6.0 


1.0 
0.8 
0.6 
0.4 | 
0.2 
0 


8.0 10 12 


GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 


Dwg. No. A-14, 033 


NOISE 
AS A FUNCTION OF FREQUENCY 
100 
80 Httt—| Vos = 19 V ++ +t} a a 
60S Se pt 


T 


— D 


1K 


hes ase 
“hee aoe a 


10K 100K 


FREQUENCY IN Hz 


Dwg. No, A-I4, 030 


FEEDBACK CAPACITANCE 
AS A FUNCTION OF Ves 


5.0 


0.1 1.0 


10 2 


0 


GATE TO SOURCE VOLTAGE IN VOLTS 


Dwg. No, A-14, 032 


PROCESS NJ99 


Process NJ99 
N-Channel Junction Field-Effect Transistor 


Process NJ99 is an N-channel junction field-effect 
transistor designed for use as either a general-pur- 
pose, high-gain amplifier or as a switch. Selected 
devices can be matched to a 75Q) input. 


ABSOLUTE MAXIMUM RATINGS 


SOUR PN. Ot | a ee er 10mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T. ..... — 65°C to+ 175°C 


0.021” x 0.021” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic Test Conditions 


Gate-Source V le= LU, Vac= UV 
Breakdown Voltage a - 
Reverse-Gate lass Veg =19V, Vpg=0V 
Leakage Current 

Current 


Gate-Source Vesio Vos = 19V, Ip =1.0nA 
Cutoff Voltage wane, . : 


Forward Vos = 19V, Veg =OV, f= 1kHz 
Transconductance 


Drain-Source lp>=1.0mA, Veg =0V 
‘ON’ Resistance 


Input Capacitance Vos =OV, Veg =10V, f= 1MHz 
Feedback Capacitance Vos =OV, Veg =10V, f=1MHz 
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DRAIN-SOURCE SATURATION CURRENT IN mA DRAIN CURRENT IN mA 


INPUT CAPACITANCE (Ciss) pF 


PROCESS NJ99 


Typical Characteristics 
at Ta = +25°C 


DRAIN CURRENT 
AS A FUNCTION OF Vos 


Vesiom = —3.0V 


DRAIN TO SOURCE VOLTAGE IN VOLTS 
Dwg. No, A-14, 035 


DRAIN SATURATION CURRENT 
AS A FUNCTION OF Vescoin 


100 


80 


40 


20 


Oo 


1.0 2.0 3.0 4.0 5.0 6.0 
GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 


Dwg. No. A-14, 039 


INPUT CAPACITANCE 
AS A FUNCTION OF Ves 


0.4 1.0 10 20 
GATE-SOURCE VOLTAGE IN VOLTS 
Dwg No. A-14, 036 


A137 


TRANCONDUCTANCE IN mS 


DRAIN-SOURCE ‘ON’ RESISTANCE IN OHMS 


FEEDBACK CAPACITANCE (Crass) IN pF 


ts 
AS A FUNCTION OF Vesior 


30 TT. 7. 7.4 


2 : 


20 


% 1.0 2.0 3.0 4.0 5.0 6.0 


GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 
Dwg. No, A-14, 038 


lps 
AS A FUNCTION OF Vestn 


20 1.0 2.0 3.0 40 5.0 6.0 


GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 
Dwg. No, A-I4, 037 


FEEDBACK CAPACITANCE 
AS A FUNCTION OF Ves 


0 = 
0.1 1.0 10 20 
GATE-SOURCE VOLTAGE IN VOLTS 


Dwg. No, A-14, 040 


PROCESS NJ132 


Process NJ132 
N-Channel Junction Field-Effect Transistor 


Process NJ132 is an N-channel junction field-effect 
transistor designed primarily for high-speed switch- 
ing applications, such as low ON resistance analog 
switching. 


G 0.0040S@. 


ABSOLUTE MAXIMUM RATINGS 


BaD CUTER le <esiesrersdansnai cheers swe. 10mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 65°C to + 175°C 


0.022” x 0.022” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Limits 
Test Conditions Min. Typ. Max. | Units | 

Gate-Source Vieryess | lg=1-0nA, Vos =OV 30 45 — V 
Breakdown Voltage 

Reverse-Gate lass Veg = 20V, Vos =O0V — 10 100 A 

Leakage Current 

Drain Saturation loss Vos = 20V, Veg =OV 10 — 150 

Current 

Gate-Source Vos = 20V, 1p =1.0nA 0.5 — FQ V 

Drain-Source lp =1.0mA, Veg =O0V — rae — 

‘ON’ Resistance 


= <=) 
> 


2) 


Input Capacitance Vos = 20V, Veg = OV, f= 1MHz 
Feedback Capacitance Vos = OV, Veg = 10V, f=1MHz 

re 
Off Time Vop = 10V, 1, =6.0mA 


V 
los 
__ 12 at 
— 20 —- 
V0 =104, 1, =6.0mA <0 
= — 45 A 
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DRAIN CURRENT IN mA 


DRAIN-SOURCE SATURATION CURRENT IN mA 


INPUT CAPACITANCE (Ciss) IN pF 


PROCESS NJ132 


Typical Characteristics 


DRAIN CURRENT 
AS A FUNCTION OF Vos 


=i. 7 


Ves (ot) = —3.25V 


% 5.0 10 15 20 
DRAIN TO SOURCE VOLTAGE IN VOLTS 
Dwg. No. A-14, 071 
DRAIN SATURATION CURRENT 
AS A FUNCTION OF Vescot 
200 T 
150 => == 
100 re 
50 
%0 2.0 3.0 40 5.0 6.0 7.0 8.0 


GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 
Dwg. No. A-14, 072 


INPUT CAPACITANCE 
AS A FUNCTION OF Ves 


0 | 2S aSeee 
0.1 1.0 10 20 


GATE-SOURCE VOLTAGE IN VOLTS 
Dwg. No. A-14, 074 


at T, = 


DRAIN TO SOURCE ‘ON’ RESISTANCE IN OHMS TRANSCONDUCTANCE IN mS 


FEEDBACK CAPACITANCE (Cass) IN pF 
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+ 25°C 


Os 
AS A FUNCTION OF Vescot 


40 
30 


20 


0 2.0 4.0 6.0 8.0 10 
GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 


Dwg. No, A-I4, 073 


Ips 
AS A FUNCTION OF Vesrn 
60 T | 


50 


40 


30 


20 


1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 
GATES-SOURCE CUTOFF VOLTAGE IN VOLTS 


Dwg No, A-14, 076 


FEEDBACK CAPACITANCE 
AS A FUNCTION OF Ves 


0 
0.1 1.0 10 20 
GATE-SOURCE VOLTAGE IN VOLTS 
Dwg. No. A-14, 075 


PROCESS NJ903 


Process NJ903 
N-Channel Junction Field-Effect Transistor 


Process NJ903 is an N-channel junction field- 
effect transistor designed for very low ON resistance 
analog or digital switching applications. 


6 §f0.00405Sa. 


ABSOLUTE MAXIMUM RATINGS 


Gate GUITEN a din eek ceed ebeaesweaveuswe ae 10mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 65°C to +175°C 


0.040” x 0.040” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 
Limits 


Characteristic Test Conditions 


Gate-Source V leo 1.0pA, Vee=O¥ 25 90 
Breakdown Voltage eee he -_ 
0.5 


Leakage Current 
Drain Saturation loss Vos = 10V, Veg =OV 100 — 900 
Current 

7.0 


(ep) 
ep) 


Gate-Source Vax = 10V, 1,=1.0nA 2.0 — 


Drain-Source r a OMA, View = OV 
‘ON’ Resistance i 7 _ 


Input Capacitance Ciss Vos =OV, Veg = 10V, f= 1MHz 
Feedback Capacitance Cass Vos =0V, Veg=10V, f=1MHz 
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PROCESS NJ903 


DRAIN-SOURCE SATURATION CURRENT IN mA DRAIN CURRENT IN mA 


INPUT CAPACITANCE (Ciss) IN pF 


Typical Characteristics 


at Ta = +25°C 
DRAIN CURRENT Dts 
AS A FUNCTION OF Vos AS A FUNCTION OF Vescrtr 
E 
: 
0 2.0 40 6.0 8.0 
DRAIN TO SOURCE VOLTAGE IN VOLTS GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 
Dwg NO, A-I4,077 Dwg. No, A-I4, 082 
DRAIN SATURATION CURRENT los 
AS A FUNCTION OF Vesiotr AS A FUNCTION OF Vestn 


800 


600 


400 


200 


DRAIN-SOURCE ‘ON’ RESISTANCE IN OHMS 


0 2.0 4.0 6.0 8.0 0 2.0 4.0 6.0 8.0 
GATE-SOURCE CUTOFF VOLTAGE IN VOLTS GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 


Dwg. No, A-I4, 079 Dwg NO, A-14, 083 


INPUT CAPACITANCE FEEDBACK CAPACITANCE 
AS A FUNCTION OF V¢s AS A FUNCTION OF Ves 
80 
ols Z 
Vos=0V B 
Vos=5V S 
Ee Z 
ms Vos= 15 SSS Ss se ar ececeeeeee Q 
20 2 
"50 10 15 20 °F 10 15 20 
GATE TO SOURCE VOLTAGE IN VOLTS GATE TO SOURCE VOLTAGE IN VOLTS 
Dwg. No, A-14, 080 Dwg. NY, A-14, 08! 
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PROCESS PJ32 


Process PJ32 
P-Channel Junction Field-Effect Transistor 


Process PJ32 is a P-channel junction field-effect 
transistor designed as a complement to Process 
NJ32 and for use as a general-purpose amplifier. 


ABSOLUTE MAXIMUM RATINGS 


ale GIRTEIN, lg cx x se reac cue ner ees en owe te 10mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T. ..... — 65°C to+175°C 


0.018” x 0.018” 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Test Conditions Units | 
Gate-Source V le=1.0 pA, Vace=O0¥ V 
Breakdown Voltage : a 
Leakage Current 
Drain Saturation loss Vos =19V, Veg =OV 1.0 _ 19 mA 
Current 
Gate-Source V Voc= 15% [= 7.0K 2.0 -— 7.0 V 

| 
DF 
We 


Characteristic 


Forward fs os = 19V, Veg = OV, f=1kHz — 
Transconductance 


g = — aa 
Input Capacitance Vos = OV, Vee= 10V, f=1MHz 
Feedback Capacitance Vo5=0V, Veg = 10V, f= 1 MHz 


Noise Voltage Cry Vos = 15V, Veg = OV, f= 100Hz > 
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DRAIN-SOURCE CURRENT IN mA 


DRAIN-SOURCE SATURATION CURRENT IN mA 


INPUT CAPACITANCE (Ciss) IN pF 


20 


15 


5.0 


PROCESS PJ32 


Typical Characteristics 


DRAIN CURRENT 
AS A FUNCTION OF Vps 


Ves ot) = 3.9V 


5.0 10 15 


DRAIN TO SOURCE VOLTAGE IN VOLTS 
Dwg. No, A-I4, 041 


DRAIN SATURATION CURRENT 
AS A FUNCTION OF Vesootr 


| 


2.0 4.0 6.0 8.0 10 


GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 
Dwg No. A-14, 045 


INPUT CAPACITANCE 
AS A FUNCTION OF Ves 


1.0 10 20 
GATE TO SOURCE VOLTAGE IN VOLTS 
Dwg, No. A-I4, 042 


at Ta = +25°C 
Ots 
AS A FUNCTION OF Vesiot) 
6.0 
5.0 
E 
Wo 4g 
< 
oO 
3 3.0 
8 
< 20 
10 


Oo 


2.0 4.0 6.0 8.0 10 
GATE-SOURCE CUTOFF VOLTAGE IN VOLTS 


Dwg. No. A-14, 046 


NOISE 
AS A FUNCTION OF FREQUENCY 


ETT San . TIT 


NOISE VOLTAGE IN nV/VHz 


10 100 1K 10K 100K 


FREQUENCY IN Hz 
Dwg. No, A-14, 043 


FEEDBACK CAPACITANCE 
AS A FUNCTION OF Ves 


FEEDBACK CAPACITANCE (Cass) IN pF 


0.1 1.0 10 20 
GATE TO SOURCE VOLTAGE IN VOLTS 


Dwg No, A-I4,044 
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PROCESS PJ99 


Process PJ99 
P-Channel Junction Field-Effect Transistor 


Process PJ99 is a P-channel junction field-effect 
transistor designed as a complement to the NJ99 
process and for use as either a switch or as a general- 
purpose amplifier. Devices from this process can be 
matched to a 75Q input. 


ABSOLUTE MAXIMUM RATINGS 


at CANOE, be eet kewkcne rede eeeeenesbes 10mA 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, I, ..... — 65°C to + 175°C 


0.021” x 0.021” 


ELECTRICAL CHARACTERISTICS at T, = +25°C 


Test Conditions 
G —= 1s ; — OV 
Current 
Gate-Source V Voe= 159, i, =1.0nA 2.0 —- 8.0 V 


Forward Ois Vos = 19V, Veg = OV, f=1MHz — 15 — 
Transconductance 

Drain-Source los l>=1.0mA, Veg=0V — 79 _ 
‘ON’ Resistance 


Gag Wag TB Vg = OV, T= 
Cp Vos =9V, Ves = 10\, f= 1 MHz 


Noise Voltage Vos = 10V, Veg =0V, f= 1kHz 
V Hz 
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DRAIN-SOURCE SATURATION CURRENT IN mA DRAIN-SOURCE CURRENT IN mA 


INPUT CAPACITANCE (Ciss) IN pF 


PROCESS PJ99 


Typical Characteristics 


DRAIN CURRENT 
AS A FUNCTION OF Vos 


| 


Ves off) = 3.0V 


40 


30 


20 


0 5.0 10 15 
DRAIN TO SOURCE VOLTAGE IN VOLTS 
Dwg No, A-I4, 047 
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PROCESS BGA 


Process BGA 
Power Schottky Diode 


Process BGA is a silicon Schottky-barrier diode 
designed for high-power applications. It can operate 
with forward currents of up to 3A and has a typical 
breakdown-voltage rating of 60 V. 


il 0.04180. 


ABSOLUTE MAXIMUM RATINGS 
Peak I, Surge (Pulse Width=1s)............... 3.0A 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 
0.050” x 0.050” 
FORWARD CURRENT AS A FUNCTION 
ELECTRICAL CHARACTERISTICS at T, = + 25°C OF FORWARD VOLTAGE 
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PROCESS BKA 


Process BKA 
Schottky Diode 


Process BKA is a silicon high-speed Schottky- 
barrier junction diode. It has a typical breakdown- 
voltage rating of 60 V and can operate with a forward 
current of up to 200mA. 


ABSOLUTE MAXIMUM RATINGS 


Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 
0.015” x 0.015” 
FORWARD CURRENT AS A FUNCTION 
ELECTRICAL CHARACTERISTICS at T, = + 25°C OF FORWARD VOLTAGE 
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PROCESS BKD 


Process BKD 
Schottky Diode 


Process BKD is a silicon, high-speed Schottky- 
barrier junction diode with a typical breakdown-volt- 
age rating of 80 V. It can sustain forward currents of up 
to 200mA. 


ABSOLUTE MAXIMUM RATINGS 


Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic) Test Conditions |Min. Typ. Max. 
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FORWARD CURRENT IN mA 


JUNCTION CAPACITANCE IN pF 
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Process BKF 
Schottky Diode 


Process BKF is a high-speed silicon Schottky- 
barrier diode. It has a typical breakdown-voltage rat- 
ing of 7O0V and can operate with up to 200mA of 
forward current. 


ABSOLUTE MAXIMUM RATINGS 


Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T. ..... — 55°C to + 150°C 
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PROCESS BQB 


Process BQB 
Power Schottky Diode 


Process BQB is a silicon Schottky-barrier diode 
with a typical breakdown-voltage rating of 45V. De- 
signed for high-power applications, it can sustain a 
forward current of up to 1A. 


ABSOLUTE MAXIMUM RATINGS 


Peak |. Surge (Pulse Width=1s)............... 1.0A 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... —§5°C to + 150°C 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


REVERSE CURRENT AS A FUNCTION 
OF JUNCTION TEMPERATURE 
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FORWARD CURRENT IN AMPERES 


JUNCTION CAPACITANCE IN pF 
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Process DBA 


Dual Diode with Common Cathode 


Process DBA is an epitaxial silicon dual diode with 
a common cathode terminal. It has a typical break- 
down rating of 85V and will operate with forward 
currents of up to 2A. 


ABSOLUTE MAXIMUM RATINGS 


Peak |. Surge (Pulse Width=1s)............. 500mA 

(Pulse Width=1us) ............. 2.0A 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic; Test Conditions |Min. Typ. Max. 
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FORWARD CURRENT IN mA 


JUNCTION CAPACITANCE IN pF 
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Process DOB 


Dual Diode with Common Anode 


Process DOB is a gold-doped silicon epitaxial N on 
P dual diode with a common anode terminal. It has a 
typical breakdown rating of 90 V and will operate with 
forward current of up to 2A. 


ABSOLUTE MAXIMUM RATINGS 


Peak |, Surge (Pulse Width=1s)............. 500 mA 

(Pulse Width=1ps) ............. 2.0A 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T. ..... — 55°C to + 150°C 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic) Test Conditions |Min. Typ. Max. 
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0.015” x 0.021” 


FORWARD CURRENT AS A FUNCTION 


OF FORWARD VOLTAGE 
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Process TRB 
Medium-Speed Switching Diode 


Process TRB produces a non-gold-doped silicon 
epitaxial diode designed as a low-leakage, medium- 
speed switching device. It has a typical breakdown 
rating of 80V. 


ABSOLUTE MAXIMUM RATINGS 


Peak I. Surge (Pulse Width=1s)............. 500mA 
(Pulse Width=1s) ............. 2.0A 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 
0.015” x 0.015” 
FORWARD CURRENT AS A FUNCTION 
ELECTRICAL CHARACTERISTICS at T, = + 25°C OF FORWARD VOLTAGE 
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REVERSE CURRENT IN NANOAMPERES 


PROCESS TRJ 


Process TRJ 
Silicon Rectifier Diode 


This silicon epitaxial diode is a 200V, 1.0A rectifier 
designed to meet 1N4001, 1N4002, and 1N4003 
specifications. 


ABSOLUTE MAXIMUM RATINGS 


Peak Repetitive Voltage, Vapy...---.-. see eee 200V 
Peak Reverse Working Voltage, Vawy-...-.------ 200V 
DC Blocking Voltage, Vn ..... 02... eee eee 200V 
Non Repetitive Peak Reverse Voltage, Van 
(Half-Wave 60 Hz Peak)................ 200V 
Input Voltage (rms) ......... 00.0.0... 000.0 eee 140V i Q 
Average Rectified Forward Current, lp ........... 1.0A sacha 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, I, ..... — 55°C to + 150°C 


FORWARD CURRENT AS A FUNCTION 
OF FORWARD VOLTAGE 
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PROCESS TRL 


Process TRL 
Silicon Rectifier Diode 


The TRL process yields a 400V, 1.0A rectifier with 
a relatively large anode bonding pad on a 43-mil chip. 
The silicon epitaxial diode meets 1N4004 specifica- 
tions and is designed for general-purpose, low-power 
applications. 


ABSOLUTE MAXIMUM RATINGS 


Peak Repetitive Voltage, Vaay....-.---.. seers 400V 

Peak Reverse Working Voltage, Vawy..-..------ 400V 

DC Blocking Voltage, Vz ................0005. 400V 

Non Repetitive Peak Reverse Voltage, Van, " " 
(Half-Wave 60 Hz Peak)................ 400V ee See 

Input Voltage (rms) ................. 020.0005 280V 

Average Rectified Forward Current, lp ........... 1.0A 

Operating Junction Temperature, T,.......... + 150°C FORWARD CURRENT AS A FUNCTION 

Storage Temperature Range, T, ..... — 55°C to + 150°C OF FORWARD VOLTAGE 
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REVERSE CURRENT IN NANOAMPERES 


PROCESS TRO 


Process TRO 


Medium-Speed Switching Diode 


Process TRO produces a non-gold-doped silicon 
epitaxial diode used primarily as a medium-speed 
switching device. Designed to 1N485 specifications, 
the diode has a breakdown-voltage rating of 200 V, 
and a typical t,, rating of 100ns. 


ABSOLUTE MAXIMUM RATINGS 


Peak |, Surge (Pulse Width=1s)............ 1000 mA 

(Pulse Width=1s) ............. 4.0A 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 
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FORWARD CURRENT IN MILLIAMPERES 


JUNCTION CAPACITANCE IN pF 
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PROCESS TRR 


Process TRR 
Medium-Speed Switching Diode 


Process TRR is a non-gold-doped silicon epitaxial 
diode designed to 1N3595 specifications and used in 
medium-speed switching applications. 


ABSOLUTE MAXIMUM RATINGS 


Peak |. Surge (Pulse Width=1s)............. 500 mA 
(Pulse Width=1ys) ............. 2.0A 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 59°C to + 150°C 
0.017” x 0.017” 
FORWARD CURRENT AS A FUNCTION 


ELECTRICAL CHARACTERISTICS at T, = +25°C OF FORWARD VOLTAGE 
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REVERSE CURRENT IN NANOAMPERES 


PROCESS TRS 


Process TRS 
Medium-Speed Switching Diode 


Designed for switching applications requiring low 
leakage-current characteristics, this non-gold-doped 
silicon epitaxial diode has a typical reverse recovery 
time of 70ns and a typical |, of less than 1.0nA. 


ABSOLUTE MAXIMUM RATINGS 


Peak |, Surge (Pulse Width=1s)............ 1000 mA 
(Pulse Width=1ys) ............. 4.0A 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 
0.015” x 0.015” 
FORWARD CURRENT AS A FUNCTION 


ELECTRICAL CHARACTERISTICS at T, = + 25°C OF FORWARD VOLTAGE 
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REVERSE CURRENT IN MICROAMPERES 
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Process TSB 
High-Speed Switching Diode 


This gold-doped silicon epitaxial diode, designed 
to meet 1N914 specifications, has a typical reverse 
recovery time of 3.2ns and a typical junction capaci- 
tance of 0.5pF. 


ABSOLUTE MAXIMUM RATINGS 


Peak I. Surge (Pulse Width=1s)............. 900mA 
(Pulse Width=1yS) ............. 2.0A 
Operating Junction Temperature, T,.......... + 150°C 
storage Temperature Range, T. ..... — 55°C to + 150°C 
0.015” x 0.015” 
FORWARD CURRENT AS A FUNCTION 
ELECTRICAL CHARACTERISTICS at T, = + 25°C OF FORWARD VOLTAGE 
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REVERSE CURRENT IN MICROAMPERES 


PROCESS TSO 


Process TSO 
High-Speed Switching Diode 


Process TSO produces a gold-doped silicon epi- 
taxial diode with 1N3070 high-speed switching char- 
acteristics. It has a typical breakdown-voltage rating 
of 250V and a typical junction capacitance of 2.2 pF. 


ABSOLUTE MAXIMUM RATINGS 


Peak |, Surge (Pulse Width=1s)............ 1000 mA 
(Pulse Width=1s) ............. 4.0A 
Operating Junction Temperature, T,) .......... + 150°C 


Storage Temperature Range, T. 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 
Limits 


REVERSE CURRENT AS A FUNCTION 
OF JUNCTION TEMPERATURE 
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JUNCTION CAPACITANCE IN pF 
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0.019” x 0.019” 


FORWARD CURRENT AS A FUNCTION 
OF FORWARD VOLTAGE 
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PROCESS TSP 


Process TSP 
Ultra-High-Speed Switching Diode 


Process TSP is a gold-doped silicon epitaxial di- 
ode designed as an ultra-fast switch. It meets the 
specifications of the 1N4376 and FD700. 


ABSOLUTE MAXIMUM RATINGS 


Peak |, Surge (Pulse Width=1s)............. 900mA 

(Pulse Width=1ys) ............. 2.0A 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


0.015” x 0.015” 


FORWARD CURRENT AS A FUNCTION 


ELECTRICAL CHARACTERISTICS at T, = + 25°C OF FORWARD VOLTAGE 
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REVERSE CURRENT IN MICROAMPERES 


PROCESS TSS 


Process TSS 
High-Speed Switching Diode 


Designed to meet the high-speed switching speci- 
fications of 1IN3600, Process TSS is a gold-doped 
silicon epitaxial diode. 


ABSOLUTE MAXIMUM RATINGS 


Peak |- Surge (Pulse Width=1s) ............ 1000 mA 
(Pulse Width=1s) ............. 4.0A 
Operating Junction Temperature, T,.......... + 190° ‘t 


Storage Temperature Range, T. 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 
Limits 
Characteristic| Test Conditions alee Wea fni 
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REVERSE CURRENT AS A FUNCTION 
OF JUNCTION TEMPERATURE 
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0.015” x 0.015” 


FORWARD CURRENT AS A FUNCTION 
OF FORWARD VOLTAGE 
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FORWARD CURRENT IN MILLIAMPERES 
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JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 


1.5 


16 =—T i | rdystqii T T | TTI 4 
1.4 
uw 
a 
2 
ud 1:2 
g ‘= 
res be 
QO 
a tok 7 
O if 
5 | | 
Y i 
5 0. 8b +— + an or a + + tt 
Zz t 
— | 
7 £ mene | 
06 a +— 4+ 
[ rr | 
| 
K | | | 
b | | ; | | ff] | 
0.4L 1 eS mI I mie! 
0.1 1.0 10 


REVERSE VOLTAGE IN VOLTS 
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REVERSE CURRENT IN MICROAMPERES 


PROCESS TSU 


Process TSU 
High-Speed Switching Diode 


Process TSU produces a gold-doped silicon epi- 
taxial diode that meets or exceeds high-speed 
switching characteristics of 1N4610. It has a typical 
reverse recovery time of 4.0ns and a typical junction 
capacitance of 1.0pF. 


ABSOLUTE MAXIMUM RATINGS 


Peak |, Surge (Pulse Width=1s)............ 1000mA 

(Pulse Width=1pwS) .........0056- 4.0A 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, I, ..... — 55°C to + 150°C 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


REVERSE CURRENT AS A FUNCTION 
OF JUNCTION TEMPERATURE 
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JUNCTION TEMPERATURE IN C 
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FORWARD CURRENT IN MILLIAMPERES 


JUNCTION CAPACITANCE IN pF 
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0.015” x 0.015” 


FORWARD CURRENT AS A FUNCTION 
OF FORWARD VOLTAGE 
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PROCESS TTU 


Process TTU 


High-Speed Switching Diode 


A gold-doped silicon epitaxial diode used primarily 
in high-speed switching applications, Process TTU, 
with its P-type substrate, is the NP counterpart of PN 
Type 1N914 and Process TSB diodes. 


ABSOLUTE MAXIMUM RATINGS 


Peak I- Surge (Pulse Width=1s)............. 500 mA 

(Pulse Width=1S) ............. 2.0A 
Operating Junction Temperature, T,.......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


ELECTRICAL CHARACTERISTICS at Ta + 25°C 


Characteristic eae Conditions Min. Typ. Max. |Units| 
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FORWARD CURRENT IN mA 


JUNCTION CAPACITANCE IN pF 


a fo 
Oo ic 
ee ee Oe 


ine) 
SS 


oO 


lon) 
—i 


0.015” x 0.015” 


FORWARD CURRENT AS A FUNCTION 
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REVERSE CURRENT IN MICROAMPERES 


PROCESS YAA 


Process YAA 
Power Diode 


Process YAA is a silicon epitaxial P on N diode 
designed for high-power applications. It can operate 
with a forward current of up to 3A. 


ABSOLUTE MAXIMUM RATINGS 


Peak |. Surge (Pulse Width=1s)............... 3.0A 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to+ 150°C 


ELECTRICAL CHARACTERISTICS at T, = + 29°C 


REVERSE CURRENT AS A FUNCTION 
OF JUNCTION TEMPERATURE 
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FORWARD CURRENT IN AMPERES 


JUNCTION CAPACITANCE IN pF 
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FORWARD CURRENT AS A FUNCTION 
OF FORWARD VOLTAGE 
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FORWARD VOLTAGE IN VOLTS 


Dwg. No. A-I4, III 


JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 
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REVERSE CURRENT IN MICROAMPERES 


PROCESS YBA 


Process YBA 
Power Diode 


Process YBA is a silicon epitaxial P on N diode 
designed for high-power applications. It can sustain a 
forward current of up to 5A. 


ABSOLUTE MAXIMUM RATINGS 


Peak |- Surge (Pulse Width=1s)............... 5.0A 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T. ..... = §6°C to + 150°C 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic| Test Conditions |Min. Typ. Max. |Units| 
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FORWARD CURRENT IN AMPERES 


JUNCTION CAPACITANCE IN pF 


0.040” x 0.040” 


FORWARD CURRENT AS A FUNCTION 
OF FORWARD VOLTAGE 


We T T T 
| 


—x 
Oo 


TOT Titi 


TTT 


0.01 = 
. 
[- / 
ooo1L wt ft if | es CC SS Ce WN Le ee PRC 
0 0.5 1.0 15 2.0 2:0 
FORWARD VOLTAGE IN VOLTS 
Dwg. No, A-14, 114 
JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 
20 — - pease a 


{., | | | | yd | | 
} | | | | 
10+ - | SS a 
[ | P|} || 
| | 
. i | | | 
9.0} +—+ + tote be 
F 
[ | | | | 
| | | 
———— | aes (Sy (Sa FS | L a a ae eee 
04 1.0 10 20 


REVER V 
EVERSE VOLTAGE INVOLTS Ng W113 


REVERSE CURRENT IN MICROAMPERES 


PROCESS YIA 


Process YIA 
Power Diode 


Process YIA Is a silicon epitaxial N on P diode 
designed for high-power applications. It can operate 
with a forward current of up to 5A. 


ABSOLUTE MAXIMUM RATINGS 


Peak |- Surge (Pulse Width=1s)............... 5.0A 
Operating Junction Temperature, T, .......... + 150°C 
Storage Temperature Range, T, ..... — 55°C to + 150°C 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 
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REVERSE CURRENT AS A FUNCTION 
OF JUNCTION TEMPERATURE 
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FORWARD CURRENT IN AMPERES 


JUNCTION CAPACITANCE IN pF 
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FORWARD CURRENT AS A FUNCTION 
OF FORWARD VOLTAGE 
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JUNCTION CAPACITANCE 
AS A FUNCTION OF REVERSE BIAS 
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ZENER DIODES 


Process ZAA and ZAB 
Zener Diodes 


* Alloy Junction 

¢ Buried Zener Junction for High Reliability 

¢ Silicon Epitaxial Layer Construction for Low Series Resistance 
¢ Silicon Nitride Passivation 


—e/} 0.0090 SQ. 


Process ZAA 


0.019 $a 2 Zener Voltage 
|) oe Ree? 27V—5.1V 


0.025” x 0.025” 


Process ZAB 


Zener Voitage 
3.9 V—5.1V 


NOTE: Sprague Electric recommends against wire-bonding 
in the coarse (center) region of the alloy junction. 
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ZENER DIODES 


Process ZC, ZE and ZK 
Zener Diodes 


¢ Silicon Epitaxial Layer Construction for Low Series Resistance 
¢ Buried Zener Junction for High Reliability 
* Silicon Nitride Passivation 


Process Zener Voltage 
ZCA 5.6V-12V 
ZKA 12V-25V 
ZEA >25V 

Process Zener Voltage 
ZCB 5.6V-12V 
ZKB 12V-25V 
ZEB >25V 

ZCB, ZEB, ZKB 0.020” x 0.020” 

Process Zener Voltage 
ZCD 5.6V-12V 
ZKD 12V-25V 
ZED >25V 
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ZCD, ZED, ZKD 


0.035” x 0.035” 


ZENER DIODES 


Process ZHO, ZHP, ZHQ, ZHR 
Temperature-Compensated 


Zener Reference Diodes ° 


Anode and Cathode on Top 

Silicon Epitaxial Layer Construction for Low Series Resistance 
Buried Zener Junction for High Reliability 

Silicon Nitride Passivation 


ue 
i 


ZHR 0.022” x 0.022” 


0.022” x 0.022” 


V7=6.4V at lI,=1.0mA V7=6.4V at lI,=0.5mA 
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NOTES 


TRANSISTOR & DIODE ARRAYS 


SECTION 5—TRANSISTOR AND DIODE ARRAYS 


Chips-in-DIPs Cusiom Array Program ...5<0.00. ces ccee ems sane recs cen stucvameeuenne eens 5-2 
TND Séries Bitte ANS 400i uxsi ves eun ene i one tneuves een Sea ewer ee ene eRe Dawe wes D-0 
TPP4000 DarinGtOn Atay ic cc ccna v eet wdd saws mee Tees ae ene Ree RROD eds OER KOR CeO 5-4 
TPO Series Quad Transistor ANGVS cca scnsradensscews iodenetebsens sass vrs ieee ven ee 5-5 
ULN=2Z03 1A NPN F=DaniNGtOW AITAY. cous ans exc vnsn cuvdunebuw evans peed screen eres nue ven 5-10 
ULN-2032A PNP 7-Darlington Array... 0... ee ene n enn enna 5-10 
ULN-2033A. PNP 7-Darington AMay. .ccc esc cavanw enone tenes wees CON band bee Ree Owe HER 5-10 
ULS-2045H Hermetic NPN Transistor Array... 0... cee eee ee eee eens 5-12 
ULN-Z046A NPN TransistOr AIVay ..ncasancauncvuscuseewe ses veuedogueuuveussrauven nae 5-12 
ULN-2046A-1 NPN Transistor Atay nus ccn cen sense meer ews naeraens wee eeaenenereeeesess 5-14 
ULN-2047A Triple Differential Amplifier Array... 0.0.0... 0c ccc cee eens 9-15 
ULN-2054A Dual Differential Amplifier Array ... 00.00.00... ccc ccc eee eee eens 5-16 
ULN-2081A NPN Common-Emitter 7-Transistor Array... 00... eee eee 5-19 
ULN-2082A NPN Common-Collector 7-Transistor Array... . 0.00.0... ccc eee eee eee 5-19 
ULN-2083A Independent NPN 5-Transistor Array... 0... eee eee ees 9-20 
ULN-2083A-1 Independent NPN 5-Transistor Array... 0.2.0... eee eee 5-22 
ULS-2083H Hermetic Independent NPN Transistor Array ............ 00. cece eee ees 5-20 
ULN-2086A NPN 5-TransistOr ANay oc. nssccsccc svcd ees eure eee tote abetdewsceeauve news 5-23 


Additional information on transistor arrays 
ULN-2031A through ULN-2086A, ULS-2045H 
and ULS-2083H, is available from: 


Sprague Electric Company 
Integrated Circuits Division 
115 Northeast Cutoff 
Worcester, Massachusetts 01606 
(617) 853-5000 


TRANSISTOR AND DIODE ARRAYS 


CHIPS-IN-DIPs 


SPRAGUE ELECTRIC’S 
CUSTOM-ARRAY PROGRAM 


he Chips-In-Dips program uses discrete semi- 

conductor chips from Sprague Electric Com- 
pany’s comprehensive line of standard devices to 
create transistor, diode, and Darlington arrays as- 
sembled to users’ specifications at our Concord, 
N.H., manufacturing facility. 


The program gives Sprague extensive special- 
design capabilities for applications with design re- 
strictions such as short lead time, small quantities, 
and unique circuit requirements. Chips-In-Dips is an 
attractive alternative to development of monolithic 
integrated circuits and commitment to high-volume 
purchases. 


Assembly of discrete devices in dual in-line pack- 
ages allows relatively higher power dissipation while 
reducing handling and boosting component density. 


-The standard molded Dip, the package most com- 


monly used for automated circuit assembly, offers 
superior mechanical protection of components dur- 
ing automatic insertion into printed wiring boards. 


Series TPQ transistor arrays, Series TND diode 
arrays, and Series TPP Darlington arrays are among 
standard products offered by Sprague’s Chips-In- 
Dips program. Semiconductor chips available for 
custom-array products include those described in 
the most recent issue of Sprague catalog CN-164. 


MAXIMUM RATINGS 
Package Power Dissipation, Py)... . 0.0... eee eee ence eneay 2 W* 
Operating Temperature Range, Ty... 2.2.0... cece eee eee — 95°C to + 150°C 
Storage Temeprature Range, T, .... 00.0... . eee — 65°C to + 150°C 


*Derate at the rate of 16 mW/°C above T, = + 25°C 


Dwg. No. A-11,562A 


Dwg. No. A-11,420A 


SERIES TND DIODE ARRAYS 


SERIES TND DIODE ARRAYS 


he TND series consists of diode arrays packaged 

in 14-pin and 16-pin dual in-line plastic pack- 

ages for easy automatic insertion and better printed 
circuit board density. 


In addition to the diode characteristics for stan- 
dard products shown here, arrays consisting of 
diodes with 1N3070, 1N3595, 1N3600, 1N4153, or 
1N4447 characteristics can be furnished on request. 
Other package configurations are available on spe- 
cial order. 


Dwg. No. A-13,359 Dwg. No. A-13,360 
TND933 TND938 
TND940 TND939 


Device Min. 
Type (V) 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Max. @ Vp 
(nA) (V) 


V 
Max. |. @I, 
(V) (mA) 
1.0 


Device 
Type 


Max. @ Vp 
(nA) (V) 


TND903 100 TND933 60 
TND905 1.0 10 — — TND938 60 
TND907 1.0 100 10 TND939 
TND908 TND940 
TND918 TND942 


TND921 


Dwg. No. A-10,903 Dwg. No. A-10,901 Dwg. No. A-13,361 


TND903 TND905 TND942 
TND907 
TND908 
TND918 
TND921 


TPP4000 DARLINGTON ARRAY 


TPP4000 
MEDIUM-POWER DARLINGTON ARRAY 


fi Sprague medium-power array consists of 
four Darlington pairs in a single 14-pin dual in- 
line plastic package. Features include a collector- 
current rating of 4 A, a minimum hy, of 2,000, and a 
package power dissipation rating of 2 W. 


The standard molded dual in-line package is iden- 
tical to the type used for many integrated circuits. It 
offers superior mechanical protection for circuit ele- 
ments during automatic insertion into printed wiring 
boards. 


ABSOLUTE MAXIMUM RATINGS 


Collection CUNCHE lp ods cnca wen vase on eu weEY Ws RORY HOD EE OEE KER E ED 4.0A 
Power Dissipation, P, (total package) ...... 0... 0... cece ees 2 W* 
Operating Temperature Range, Th... 0.0.0... cee eee — 55°C to + 150°C 
Storage Temperature Range, T, .... 0.0... eee ee — 65°C to + 150°C 


*Derate at the rate of 16 mW/°C above T, = +25°C 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Base-Emitter 
Saturation Voltage 


“ 


Static Forward 


Current-Transfer = | 
Ratio 
= | 


SERIES TPQ QUAD TRANSISTOR ARRAYS 


SERIES TPQ 
QUAD TRANSISTOR ARRAYS 


PRAGUE SERIES TPQ quad transistor arrays 

are general-purpose silicon transistor arrays 
consisting of four independent devices. Shown are 
20 NPN types, 1S PNP types, and 12 NPN/PNP 
complementary pairs. 


All of these devices are furnished in a 14-pin dual 
in-line plastic package. The molded package is iden- 
tical to that used with most consumer integrated cir- 
cuits and offers superior mechanical protection 
during insertion into printed wiring boards. 


ABSOLUTE MAXIUMUM RATINGS 


Power Dissipation, P, (Each Transistor)............ 500 mW 

(Total Package).............. 2.0 W* 
Operating Temperature Range, T,........ — 55°C to + 150°C 
Storage Temperature Range, 1, ......... — 65°C to + 150°C 


*Derate at the rate of 16 mW/°C above T, = + 25°C 


Dwg. No. A-10-050A 


TPQ2221 


TPQ2221A 


TPQ2222 


TPQ2222A 


TPQ2483 
TPQ2484 
TPQ3724 
TPQ3725 
TPQ3904 


TPQ4001A 


TPQ4002A 


TPQ5550 
TPQ5551 
TPQ6426 
TPQ6427 
TPQ7041 
TPQ7042 
TPQ7043 
TPQA05 

TPQA06 


Dwg. No. A-10,052A 


Dwg. No. A-10,051A 


TPQ2906 TPQ4354 
TPQ2906A TPQ5400 
TPQ2907. =TPQ5401 
TPQ2907A TPQ7091 
TPQ3798 TPQ7092 
TPQ3799 TPQ7093 
TPQ3906 TPQAS55 
TPQA56 


Dwg. No. A-10,053A 


TPQ6001 
TPQ6002 
TPQ6100 


TPQ6100A 


TPQ6501 
TPQ6502 


TPQ6600 
TPQ6600A 
TPQ6700 
TPQ7051 
TPQ7052 
TPQ7053 


SERIES TPQ QUAD TRANSISTOR ARRAYS 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


oe DC Current Gain Saturation Voltage a 

ls . wh Lhe 
Part Vieryceo| Vieryceo| Viereso] Max. W Vog | Dee lc Vee Max. Max. | @I,| Min. @_ | Max. 
Number | (V) | (V) | (V) | (nA) (V) | Min. | (mA) — (V) (mA) 


Similar 
Discrete 
Devices 


(V) — (V) (MHz) (mA) | (pF) 


= NPN Devices 


TPQ2221 5.0 50 10 0.40 1.30 | 150 | 200 20 2N2221 
rs 10 160 2.60 | 300 
= 10 
TPQ2221A |} 75 50 10 0.40 1.30 | 150 | 200 20 2N2221A 
f i 10 1.60 2.60 | 300 
= 10 
TPQ2222 40 | 5.0 50 10 0.40 1.30 | 150 | 200 20 2N2222 
r ie 10 160 2.60 | 300 
~ 10 
TPQ2222A | 75 50 10 0.40 1.30 | 150 | 200 20 2N2222A 
0 ict 10 1.60 2.60 | 300 
= 10 
TPQ2483 40 45 on 5.0 0.35 0.70 | 1.0 0.5 2N2483 
150 5.0 0.50 0.80 | 10 
150 5.0 (See Note 1) 
TPQ2484 40 45 | 200 0.35 0.70 | 1.0 0.5 2N2484 
300 0.50 080 | 10 
= (See Note 1) 
TPQ3724 60 | 30} 50 | 500 im 0.45 1.00 | 500 | 250 50 10 2N3724 
500 
TPQ3725 5.0 | 500 100 500 50 10 2N3725 
hi 500 
TPQ3904 40 40 0.1 1.0 10 250 10 
- 1.0 1.0 
75 10 1.0 
TPQ4001A 500 30 50 | 100 1.0 0.26 0.86 | 100 | 200 50 
30 | 500 1.0 0.52 1. 500 
20 | 1000 : 0.95 1.7 1000 


TPQ4002A} 70} 45 900 30 90 | 100 0.26 0.86 | 100} 200 50 
30 | 500 if 0.52 Ll 900 
20; 1000 50 | 095 17 | 1000 
TPQ5550 | 160 | 140 100 ~=—- 100 60); 10 50 | 0.15 100 | 10 10 
4 9.0 | 0.25 1.20 | 50 
9.0 
TPQ5551 | 180 | 160 120 9.0 | 0.15 1.00 | 10 10 
a 0.25 1.20 | 50 
— ~~ * ri Li hel 10 2N6426 
10k ci 
inal fad = lal loll 30 | 95k Lola 
10k i00 


NOTES: 
1. Base-emitter voltage shown is Veen) at indicated |,, Voge = 5.0 V. 
2. Bice 


SERIES TPQ QUAD TRANSISTOR ARRAYS 


ELECTRICAL CHARACTERISTICS at — = +25°C 
DC Current Gain Saturation Voltage Pal 

a c | Similar 

Part Vierycao | Visrceo |Vieryeso) Max. @ Veg | Nee lc - |@I,| Min. @l, | Max. | Discrete 

Number (V) (V) (V) | (nA) (V) =| Min. (mA) | (MHz) (mA) | (pF) | Devices 


TPQ7041 


TPQ7042 


TPQ/043 


TPQA0S 100 (Note1)| 950 0 
90 ie 2.0 
TPQA06 100 (Note 2)} 50 10) 0.25 
90 i 2.0 


_ ae 
— ee 


TPQ2907 20 =| 30 


250 


a 2N2906 
a 2N2906A 
i 2N2907 


TPQ2907A | ee 


2N2907A 
2N3798 


2N3799 
a 2N3906 


TPQ3798 1G 8690 


TPQ3799 ; 0 ==50 


TPQ3906 90. 3=— 30 


NOTES: 
1. Ices At Voge = SOV, Vee = 0. 
2. Ices At Voge = 60 V, Vee = 0. 


SERIES TPQ QUAD TRANSISTOR ARRAYS 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


DC Current Gain Saturation Saturation Voltage _| 
Part Vieryce0 Vieryceo Viereo 
Number | (V) | (V) | (V) 


prea 
al —160)—150}—95.0) 100 (Note 3) —9.0}-0.20 1.00} 10 10 2N5401 
a, 00 = 9.0 
TPQ7091 150} 150} 5.0); 250 120 | 25) 1.0 10 0.9 | 20 10 | 9.0 
20 | 30 10 
i 10 
10 
TPQ7093 290] 250) 5.0} 250 180 10 0.9 | 20 
10 
wa aaah a ES f= =o 
90 a =Z20 
me a-ap geE—l 
20 (i : 


TPQ6001 2N2221 
(Note 6) and 
2N2906 


Similar 
be Vee “ re Min. x aan Max. Discrete 
(mA) (V) (MHz) Devices 


TPQ6002 2N2222 
(Note 6) ; and 
2N2907 


TPQ6100 2N2483 
(Note 6) :; and 
2N3798 


TPQ6100A ; ; 2N2484 
(Note 6) and 
2N3799 


~ Ieee At Voc = 50V, Vop = 0. 
» leg at Vee = GOV, V,. = 0. 
. NPN/PNP complementary pairs. Polarity shown is for NPN devices. 


SERIES TPQ QUAD TRANSISTOR ARRAYS 


Ca 


@ lc Min. @ F Max. 
(mA) | (MHz) 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


DC o~'" Gain Saturation Voltage 
leap | Conditions 
ceR)cB0| Veryceo Vier)e80 
(V) | (Vv) } () Min. an 


Part 
Number 
(See Note) 


Similar 
Discrete 
Devices 


TPQ6501 30 | 5.0 , 0.40 1.30 2N2221 
140 2.00 and 

2N2906 

TPQ6502 30 | 5.0 30 50 2N2222 
and 

2N2907 

TPQ6600 40 | 5.0 10 50 ' 2N2483 
! anc 

2N37°8 

TPQ6600A 45 | 5.0 10 50 | ; 2N244 
and 

2N3799 

TPQ6700 5.0 50 30 2N3904 
and 


1Pa7051 | 150 | 150} 5.0 | 250 120 | 
35/ 10 10 
25 | 30 10 
1PQ7052 ale o| 250 150 | 25) 10 210 | 07 039 50 10 


TPQ7053 | 250 


i oh Nee : 


on 


com] 


NOTE: 
NPN/PNP complementary pairs. Polarity shown is for NPN devices. 


ULN-2031A, ULN-2032A, AND ULN-2033A 
HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS 


ULN-2031A, ULN-2032A, AND ULN-2033A 
HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS 


PRAGUE TYPE ULN-2031A, ULN-2032A, and 
ULN-2033A High-Current Darlington Transis- 
tor Arrays are comprised of seven silicon Darlington 
pairs on a common monolithic substrate. The Type 
ULN-2031A consists of 14 NPN transistors con- 
nected to form seven Darlington pairs with NPN ac- 
tion. The Type ULN-2032A (h,;,; = 500 min.) and 
the Type ULN-2033A (h,; = 50 min.) consist of 
seven NPN and seven PNP transistors connected to 
form seven Darlington pairs with PNP action. All 
devices feature a common emitter configuration. 


These devices are especially suited for interfacing Dwg. No. A-9202 
between MOS, TTL, or DTL outputs and 7-segment ULN-2031A 
LED or tungsten filament indicators. Peak inrush 
currents to 100 mA are allowable. They are also 
ideal for a variety of other driver applications such 
as relay control and thyristor firing. 


The ULN-2031A, ULN-2032A, and ULN-2033A 
transistor arrays are housed in 16-lead DIP plastic 
packages which include a separate substrate con- 
nection for maximum circuit design flexibility. 


Dwg. No. A-9201 
Additional information on transistor arrays ULN-2032A 
ULN-2031A through ULN-2086A, ULS-2045H ULN-2033A 
and ULS-2083H, is available from: 


Sprague Electric Company 
Integrated Circuits Division 
115 Northeast Cutoff 
Worcester, Massachusetts 01606 
(617) 853-5000 
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ULN-2031A, ULN-2032A, AND ULN-2033A 
HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS 


ABSOLUTE MAXIMUM RATINGS 
at + 25°C Free-Air Temperature 
(unless otherwise noted) 


Power Dissipation (any one Darlington pair)... 2. ccc eee eee eee eee neennennen 500 mW 
OLS PACKBEE). occa idee s bens ca ade eRe deed wee dea ewe Reed nee Adee beGe RET ERA DES 750 mW 
Derating Factor Above +25°C 0... ccc etc e eee een nee nen enennenens 6.67 mW/°C 
Ambient Temperature Range (operating), T,... 2.0.0... ccc cc e eee en eee e eens — 20°C to + 85°C 
Storage Temperature Range, Ty 21... . cece eee eee ene ee ne nenens — 55°C to + 125°C 
Individual Darlington Pair Ratings: 
Collector-to-Emitter Voltage, Vocg oe eee cen n ee ben bebe e bende bbe nnennen 16V 
Collector-to-Base Voltage, Vogo. ce cece eee eee eee bene n eben ennbneny 40 V 
Collectoto-sulsiiate VONSRC, Vig es cs cena eee biden dned ined etnduWav ens ibeu wend ned evouwed wade owas 40V 
Emitter-to-Base Voltage, V-, 
Wie ULN-ZOSTA oa vox akan Cced even ewe d eas Cede RRO RE ED Kd EOD ee OE HOH ARE REORDER PA EES 5V 
Type ULN-2032A and ULN-2033A .. 0... 2c cect n nent beeen eee nnn 40V 
Continuous Gollector Gurren, bk scwcd chad aceas desde dean nacnueenanneeepe dewey cee svewvenv au ewnw 80 mA 
Continuous Base Corrent, bic ds <senaseed cue veh ea heav ee ernest nebw ede resales Oueowwan bavene ewes 5 mA 
NOTE: 


The substrate must be connected to a voltage which is more negative than any collector or base voltage so as to maintain isolation between transistors, and to 
provide normal transistor action. 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic symbol Test Conditions Min. Typ. Max. 


Collector-Base Breakdown Voltage I, = 900 pA | eo hl |] UC 
Collector-Substrate Breakdown Voltage |, = 500 pA [ee 
Collector-Emitter Breakdown Voltage 


Emitter-Base Breakdown Voltage BV -80 » = 500 pA 
Type ULN-2031A 
Type ULN-2032A and ULN-2033A 
D-C Forward Current Transfer Ratio hee 
Type ULN-2031A and ULN-2032A 
Type ULN-2033A 


Base-Emitter Saturation Voltage —_— 
Type ULN-2031A 
Type ULN-2032A and ULN-2033A 


Collector-Emitter Saturation Voltage Veecsan 


Type ULN-2031A and ULN-2032A 


= 20 mA, ly = 40 WA 
l= 80 mA, ly = 1 mA 
4 k= 20 mA, ly = 400 yA 


Type ULN-2033A 


! 

C 
k= 80 mA, ly = 2mA 
Collector Cutoff Current 100 
Vou = 10V 
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ULS-2045H AND ULN-2046A TRANSISTOR ARRAYS 


ULS-2045H AND ULN-2046A TRANSISTOR ARRAYS 
(Three Isolated Transistors 
and One Differential Amplifier 


HE ULS-2045H and ULN-2046A are general- 
purpose transistor arrays each consisting of five 
silicon N-P-N transistors on a single monolithic 
chip. Two transistors are internally connected to 
form a differential pair. Integrated circuit construc- 
tion provides close electrical and thermal matching 
between each transistor. 


These arrays are well-suited for a wide range of 
applications such as: DC to VHF signal processing 
systems; temperature-compensated amplifiers; cus- 
tom designed differential amplifiers and discrete 
transistors in conventional circuits. 


Dwg. No. A-9034 


Two package configurations are available. Type 


ULS-2045H is supplied in a hermetic 14-lead dual in- + 125°C. Type ULN-2046A is electrically identical 
line ceramic package and is rated for operation over to the ULS-2045H but is supplied in a dual in-line 
the military temperature temperature of — 55°C to plastic package rated for — 20°C to +85°C ambients. 


ABSOLUTE MAXIMUM RATINGS 
at + 25°C Free-Air Temperature 
(unless otherwise noted) 


ULS-2045H ULN-2046A 


EACH TOTAL EACH TOTAL 
TRANSISTOR | PACKAGE | TRANSISTOR | PACKAGE UNITS 


Power Dissipation: 


T, to + SOS sc kway pea dbo hee a AYE OS EE EE Rb anes was — 300 750 mW 
T, to + (jp eee eet reer Tee rer rT Tere ee ree TT 750 __ — mW 
Derating Factor: 

Ty> t55C ooo ccccececeeevcveveseeeeveverseeee. (3) = | * | mC 
Ty> $75%C oo. ccc cece ceeeeeeevevveeveveveeeeee. = mw/°C 
Collactor-Base VOUABG, Vigdss oa wind a exes eeecavabaevenec buna en savas seer oedenuvesewundeade abies tadeianede ve 30 V 
Collector-Emitter Voltage, Voc) on ee enn eee ended tented teen tee teen ees 20 V 
Collector-Substrate Voltage, Voi (See note 2)... ce eee ee ee tebe ete e beet beeen teen ene 20 V 
EMitterBase VONAGE, Vinicws kee seas wee ev ews ove wad heen d WERK RAS Sew IER MOHAN ROAM ESO ORD EOE OES Bae ees Ke ORS 6V 
COleetes GUNMEN Ns widen dn oarckas dan deck cnee de aneaen neta Puen wa don hae ay PE a Meee 6648 ood OS EMD bg 0d eee ee 50 mA 

Operating Temperature Range, I,: 
Toe SFI one dae ew hw 6 bh GGd oa hyd oO2G AEE RTA SANA DOE DEED ROE OEER ENN ED ORS ODER AdE BON REON — 55°C to + 125°C 
(C0 0 a ce ee ee ce re — 20°C to + 85°C 
Storage Témperattive RANGE, Te oni cee nae meas OeW One ee ae ee ed Hed nw EDK E Oe Oe Ed ED Dee ES eR eae Re — 65°C to + 150°C 
Notes: 


1. The maximum ratings are limiting absolute values above which the serviceability may be impaired from the viewpoint of life or satisfactory performance. The breakdown voltages 
may be far above the maximum voltage ratings. To avoid permanent damage to the transistor, do not attempt to measure these characteristics above the maximum ratings. 

2. Pin 13 is conencted to the substrate. This terminal must be tied to the most negative point in the external circuit to maintain isolation between transistors and to provide for 
normal transistor action. 
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ULS-2045H AND 2046A TRANSISTOR ARRAYS 


STATIC ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic Symbol Test Conditions 


: ee ee 


' M 


aX. | 
Collector Cutoff Current Ve = 10,1. = 0 
Voc = 10¥, lp = 0 
Static Forward Current l. = 10 pA, Va = 3V 


Transfer Ratio 


= 

le = Lm, Vor = 3V 
k= 10 mA, Voc = 3V 
0 
0 


| — | 
| — | 
Base-Emitter Voltage i= 1 mA Ve = 3¥ 
Matched Pair Q, and Q, 
Voltage for Differential Pair | 
! 


Magnitude of Input Offset 


4 
00 
00 
3 2 
AD o 
5 
Voltage for Isolated Transistors 5 


|p = 1 mA, Vee = 3V 045° «5 
Temperature Coefficient of AV 5¢ k= LMAVe = 3¥ —1.9 mV/°C 
Base-Emitter Voltage “AT. 
Temperature Coefficient AV le = 1 mA, Vege = 3 V 1.1 wV/°C 
Magnitude of Input-Offset Voltage AT. 


DYNAMIC ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic Symbol Test Conditions Min. Typ. Max. 
f 


Small-Signal Common-Emitter hy lk = 1 mA, Vee = 3V,f = 1 kHz 110 

Forward Current Transfer Ratio 

Small-Signal Common-Emitter h, lp = 1 mA, Voe = 3V,f = 1 kHz 32 

Short-Circuit Input Impedance 

Small-Signal Common-Emitter Noe bk = 1A Ve = 3V,T = Da 15.6 wmho 

Open-Circuit Output Impedance 

Small-Signal Common-Emitter h, le = 1 mA, Vee = 3V,f = 1 kHz 1.8x 10-4 

Open-Circuit Reverse 

Voltage-Transfer Ratio 

Gain-Bandwidth Product lc = 3MA, Veg = 3V 300 550 
= 2.8 


e 
e€ 
e 


kQ, 

. H 
Emitter-to-Base Capacitance Vig = 3V, 1 = 0,f = 1 MHz a eee ee 
Collector-to-Base Capacitance Veg = 3V, 1, = 0,f = I MHz a ee ee 
Collector-to-Substrate Capacitance Ves = 3V, I. = 0, f = 1 MHz P28 


| 
Noise Figure N.F. lo = 100 pA, Vee = 3V,R, = 1kO 3.20 
= ] kHz, BW = 15.7 kHz 


NOTE: Characteristics apply for each transistor unless otherwise specified. 


S—13 


ULN-2046A-1 TRANSISTOR ARRAY 


ULN-2046A-1 
TRANSISTOR ARRAY 


YPE ULN-2046A-1 general-purpose transistor 

array consists of five silicon NPN transistors, 
two of which are connected as a differential 
amplifier. The monolithic construction provides 
close electrical and thermal matching between all 
transistors. 


Except as shown in the following electrical char- 
acteristics, Type ULN-2046A-1 transistor array is 
identical to Type ULN-2046A. 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Symbol Test Conditions 


k= 10 HA la = 0 


Collector Cutoff Current | leo | Min = 1OVe=0 | 100 | 
i! 


Voc = 10V, |, = 0 5.0 A 


NOTE: 


Pin 13 is connected to the substrate. This terminal must be tied to the most negative point in the external circuit to maintain isolation between transistors and to 
provide for normal transistor action. 


Additional information on transistor arrays 
ULN-2031A through ULN-2086A, ULS-2045H 
and ULS-2083H, is available from: 


Sprague Electric Company 
Integrated Circuits Division 
115 Northeast Cutoff 
Worcester, Massachusetts 01606 
(617) 853-5000 
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ULN-2047A TRANSISTOR ARRAY 


ULN-2047A TRANSISTOR ARRAY 
(Three Differential Amplifiers) 


Y PE ULN-2047A is a silicon NPN multiple tran- 
sistor array comprising three independent dif- 
ferential amplifiers. It is specifically intended for use 
in switching applications such as electronic organ 
keyboards. All base leads are brought out on one 
side of the 16-lead plastic dual in-line package to 
simplify printed wiring board layout. A separate 
substrate connection permits maximum circuit de- 
sign flexibility. 
Type ULN-2047A is supplied in a 16-pin dual in- 
line plastic package. 


ABSOLUTE MAXIMUM RATINGS 
at + 25°C Free-Air Temperature 


Power Dissipation, P, (any one transistor) .... 0.0... 0... eee eee 300 mW 

(total package)... 0... ee eee 750 mW* 
Operating Temperature Range, T,........... 0.0.0 cece eee ee — 20°C to + 85°C 
Storage Temperature Range, Ty 2.0... ee eee — 55°C to + 150°C 


ELECTRICAL CHARACTERISTICS at 25°C Free-Air Temperature 
Collector-Emitter Breakdown Voltage, BV.¢, (note 1) 


BL FR a ovo bn oda. db as 10k FRAG RSE 0 4.4 FED PERE LEE TEES aR ee ES 30 V Min. 
Emitter Cutoff Current, |-go (note 2) 

On SOY xc beuedens ves thee ok earaes Seer swerneeteneseevaes 100 nA Max. 
Collector Cutoff Current, |,<5 (note 1) 

Be SY a ccmn onc oeuse oeap 645d One Ee) ones ee eER EOS Ta SS 100 nA Max. 
D-C Forward Current Transfer Ratio, h,- (note 1) 

Ot Ve = 2, le = DLR conc cahs vdary enn cass eiwewunsneeews im ne hens 30 Min. 

a Vee = ZV, ly = Whi cas cuscens sneer aes ces ioues veeseeceasiuws 75 Min. 
Differential Input Offset Voltage, V,, (note 1) 

| ee |: ee ee 5 mV Max. 
NOTES: 


1. All other pins common to emitter of transistor under test. 
2. Base and collector of associated transistor connected to emitter, all other pins common to base of transistor 
under test. 


Additional information on transistor arrays 
ULN-2031A through ULN-2086A, ULS-2045H 
and ULS-2083H, is available from: 


Sprague Electric Company 
Integrated Circuits Division 
115 Northeast Cutoff 
Worcester, Massachusetts 01606 
(617) 853-5000 
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ULN-2054A TRANSISTOR ARRAY 


ULN-2054A TRANSISTOR ARRAY 
(Dual Independent Differential Amplifiers) 


HE ULN-2054A is a transistor array consisting 

of six silicon NPN transistors on a single 
monolithic chip. The transistors are internally inter- 
connected to form two independent differential 
amplifiers. 


The ULN-2054A is intended for a wide range of 
applications requiring extremely close electrical and 
thermal matching characteristics. Some applica- 
tions are: cascade limiter circuits; balanced mixer 
circuits; balanced quadrature/synchronous detector 
circuits; balanced (push-pull) cascade/sense/IF am- 
plifier circuits; or in almost any multifunction sys- 
tem requiring RF/Mixer/Oscillator, converter/IF 


Dwg. No. A-8035A 


Other features are: 
@ Input Offset Voltage—5 mV max. 
@ Input Offset Current—2 wA max. 


functions. @ Voltage gain (single-stage double-ended output) 
Available in a 14-lead dual in-line plastic package — 32 dB typ. 

the ULN-2054A is rated for operation over a — 20°C @ Common-Mode Rejection Ratio (each amplifier) 

to + 85°C ambient temperature range. — 100 dB typ. 


ABSOLUTE MAXIMUM RATINGS 
at + 25°C Free-Air Temperature 
(unless otherwise noted) 


Power Dissipation T, to + 55°C: 


SC ee 300 mW 

Mt TECNOOM oe pare etin ide nee nnec eens daesey orpens tee rbee Gok ETRE EE REE Ady id ceent oud owns ankbdn oo 750 mW 
Derating Factor, Total Package, T, = 55°C 2.0. ccc cect ebb bb bbb bbb bbb bbb bebe epee, 6.67 mW/°C 
Collector-Base Voltage, Vigacgy..-.- cece cece c cence cece eee e neces nen neeetennneetenennbeunnnbenannnnnece. 20 V 
Collector-Substrate Voltage, Vieacio (See note 2) 0 cee cece eben bb bbb bbb bb bbb bbb bbb bbb bebe. 20V 
Collector-Emitter Voltage, Visnceo .-- 02 cece ec cece cece een cece eee eeaeeeuweeectunutnnuvueunbenuubsaneeceuccce, 15V 
Emitter-Base Voltage, Vianegg 02 ei ee cece eee cen e cece ene eeenneteaebennbebennbeennbennneeepneue, 5V 
CONSCION GUNGN, fe cacnehs dens cues Hoe bench dey eed Edw dee ad SEw OwRS iw H ad nGa bxmsnO ede uuhvaenwkucdeuiauns 50 mA 
Sash EUENT c2 oces oak bores pawn oped wdds aHhS dN OLS Ce OHA AER A DNE TERRE Ru Sd eon o UE ede hnne nae buwunnecdnnds 5 mA 
Operating Temperature Range, Th... cece tebe bebe bbb bbb bbbb bebe ben ees — 20°C to + 85°C 
Storage Temperature Range, T; 2.2... cece tte ebb b ebb e bbb bbb bbb bene, — 65°C to + 150°C 
Notes: 


1. The maximum ratings are limiting absolute values above which the serviceability may be impaired from the viewpoint of life or Satisfactory performance. The breakdown voltages 
may be far above the maximum voltage ratings. To avoid permanent damage to the transistor, do not attempt to measure these characteristics above the maximum ratings. 

2. Pin 5 is connected to the substrate. This terminal must be tied to the most negative point in the external circuit to maintain isolation between transistors and to provide for normal 
transistor action. 


3s—16 


ULN-2054A TRANSISTOR ARRAY 


STATIC ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic Symbol Test Conditions 


Se 
Emitter-Base Breakdown Voltage = 
FColectorCutof Curent | ok | Vw = 100 SSO«dYSC~S~S~S~sOSYSC 
Base- Emitter Voltage 
Temperature Coefficient of lp = 1 mA, Veg = 3 ¥ —1.9 mV/°C 
ee 7 
Input Bias Current los) = leon = 2 MA, Veg = 3 V 10 24 
Ic 


10 
10 
Quiescent Operating Current Ratio lean laa) = 2MA, Veg = 3V 0.98-1.02 
Binal kl 
leas; ley = 2 MA, Vow = SV 0.98-1.02 
aie 
Magnitude of Input-Offset Voltage “AT 


DYNAMIC ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Characteristic Symbol Test Conditions Min. Typ. Max. Units 
Common-Mode Rejection Ratio CMR Vo = 2VVe = -OV YY, = 335, 
For Each Amplifier f = 1 kHz (See figure 1) 
AGC Range, One Stage A New = 12V,Ve = —BV, Vy = 33 V, 

= | kHz (See figure 2) 
Voltage Gain, Single Stage A Vee = 12V, Vee = —bV,V = 33 V, 
Double Ended Output 

f 


f = 1 kHz (See figure 2) 


GC 
AGC Range, Two Stage AGC Ver = 12V, Va = —6V, Vy = 3.3 Y, 
f = 1 kHz (See figure 3) 
Voltage Gain, Two Stage A, Veo = 12V, Ve = —6Y,¥, = 3.0 Y, 
Double-Ended Output f = 1 kHz (See figure 3) 
Small-Signal Common-Emitter hie le = LmA, Ve = 3V,f = 1 kHz 110 
Forward Current Transfer Ratio 
Small-Signal Common-Emitter h. lL = 1mA, Vo = 3V, f = 1 kHz 3.5 lO 
Short-Circuit Input Impedance 
2 = , 
hee 
T 
N.F. 
N.F. 


Small-Signal Common-Emitter a le = 1MA, Vee = SV, fF = L KHZ 15 wmho 
Open-Circuit Output Impedance 


Small-Signal Common-Emitter 
Open-Circuit Reverse 
Voltage-Transfer Ratio 


Gain-Bandwidth Product lo = 3 A, Vox = SY 550 MHz 
(for Single Transistor) 
| Vee = 3V, f = l kHz, I. B25 
R, = 1kQ, BW = 15.7 kHz 
Noise Figure (for each Amplifier) | ONF. | f = 100 MHz a ee ee 


NOTE: Characteristics apply for each transistor unless otherwise specified. 


Noise Figure (for Single Transistor) 
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ULN-2054A TRANSISTOR ARRAY 


Vout 


AMPLIFIER TEST CIRCUITS 


| SIGNAL 
VIN=0.3Vims | SOURCE 


Dwg. No. A-9036 


COMMON MODE REJECTION RATIO 
Figure 1 


Vout 


SIGNAL 
VIN=10mVeng | SOURCE 


Dwg. No. A-9037 Dwg. No. A-9038 


SINGLE-STAGE VOLTAGE GAIN TWO-STAGE VOLTAGE GAIN 
Figure 2 Figure 3 


Additional information on transistor arrays 
ULN-2031A through ULN-2086A, ULS-2045H 
and ULS-2083H, is available from: 


Sprague Electric Company 
Integrated Circuits Division 
115 Northeast Cutoff 
Worcester, Massachusetts 01606 
(617) 853-5000 
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ULN-2081A AND ULN-2082A 
GENERAL-PURPOSE HIGH-CURRENT TRANSISTOR ARRAYS 


ULN-2081A AND ULN-2082A 
GENERAL-PURPOSE HIGH-CURRENT TRANSISTOR ARRAYS 


PRAGUE TYPE ULN-2081A and ULN-2082A 
Transistor Arrays are comprised of seven high- 
current silicon NPN transistors on a common 
monolithic substrate. The Type ULN-2081A is con- 
nected in a common-emitter configuration and the 
Type ULN-2082A is connected in a common-collec- 
tor configuration. 


Both arrays are capable of directly driving seven 
segment displays and LED displays. They are ideal 
for a variety of other driver applications such as 
relay control and thyristor firing. 


Type ULN-2081A and ULN-2082A are housed in 


16-lead Dip plastic packages which include a sepa- Dwg. No. A-90428 Dwg, No. A-90438 
rate substrate connection for maximum circuit de- 
sign flexibility. ULN-2081A ULN-2082A 


ABSOLUTE MAXIMUM RATINGS 


Power Dissipation (any one transistor)... cence ee tenet eee eee e nee eens 500 mW 
Pua OE) son tens dma d bara Gu ds oon dees daub de eau ah sabe dbs taNeaentoures 750 mW 
Ambient Temperature Range (operating) ... 0.0... eee n tenes — 20°C to + 85°C 
Individual Transistor Ratings: 
Collector-to-Emittar Voltage, Vergo. cavcoccs vce veunsveertuwtnvw uke sevee auetiussubs ewe abernaeewn a 16V 
Gollector-to-Base Voltage, Vegi ccccecsecer tues wee sew ks peed ees Row dee R SRT DE OR Oe REE we eS 20 V 
Collectayto-suustrate Voltage, Vig csnciwiu cds ccaeadess eee se ae bORd Nowe DERE ORDER PERE OREN BY wees 20V 
Pimitter-to-Gase VONAGE. Veog ccna wk eee wd eee eee ROE ROE ERE HESS EEDEEWS EMEP AMET ROL RES ROE RS 5V 
Collector CHAGIE. les anu co% need eee vce d PAwddS we KOE VS Uae Vode eUR LEN n sd PERE wR Ee dEE DHS ORREaH EOD 200 mA 
Base OUGHT Ie cui udevee x eeecendabeuk nnd Vawd OPES ENE YOA SER EY EEN CASe 1aRs OH AMET ES EWS TREO 20 mA 
NOTE: 


The collector of each transistor in the Type ULN-2081A and ULN-2082A is isolated from the substrate by an integral diode. The substrate must be connected to a 
voltage which is more negative than any collector voltage so as to maintain isolation between transistors, and to provide normal transistor action. Undesired coupling 
between transistors is avoided by maintaining the substrate terminal (5) at either d-c or signal (a-c) ground. An appropriate bypass capacitor can be used to establish 
a signal ground. 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Symbol Test Conditions 


a= 500 uA ee 
aim 


Ld 

a 

ctor Vv 
a 

Forward Current Transfer Ratio Der Vee = OSV, 1. = 30 mA 30 80 ; 
—ee ee 
= ae 
Vv 

zm 


Characteristic 
Collector-Emitter Breakdown Voltage 


Base-Emitter Saturation Voltage |, = 30mA 0.75 l 


) 
Collector-Emitter Saturation Voltage Veevsan |. = 30mA 0.13 0.5 
|. = 50 mA 0.2 0.7 


V 
V 
V 
V 
V 
V 
V 
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ULN-2083A AND ULS-2083H TRANSISTOR ARRAYS 


ULN-2083A AND ULS-2083H TRANSISTOR ARRAYS 
(Five Independent NPN Transistors) 


ESIGNED for use in general purpose, medium 
current (to 100 mA) switching and differential 
amplifier applications, the ULN-2083A and ULS- 
2083H transistor arrays each consist of five NPN 
transistors on a single monolithic chip. Two transis- 
tors are matched at low currents (1 mA) making 
them ideal for use in balanced mixer circuits, push- 
pull amplifiers, and other circuit functions requiring 
close thermal and offset matching. 


A separate substrate connection permits maxi- 
mum circuit design flexibility. In order to maintain 
isolation between transistors and provide normal 
transistor action, the substrate must be connected to 
a voltage which is more negative than any collector 
voltage. The substrate terminal (pin 5) should there- 
fore be maintained at either d-c ground or suitably 
bypassed to a-c ground to avoid undesired coupling 
between transistors. 

Two package configurations are available. The 
Type ULN-2083A is supplied in a 16-lead dual in- 
line plastic package for operation over the tempera- 
ture range of — 20°C to + 85°C. This package is sim- 


Dwg. No. A-10,232 


ilar to JEDEC style MO-001AC. The Type ULS- 
2083H is electrically identical to the ULN-2083A but 
is supplied in a hermetic dual in-line package for 
Operation over the temperature range of — 55°C to 
+ 125°C. This package conforms to the dimensional 
requirements of Military Specification MIL-M- 
38510 and can meet all of the applicable environmen- 
tal requirements of Military Standard MIL-STD- 
883. 


ABSOLUTE MAXIMUM RATINGS 
at + 25°C Free-Air Temperature 


Power Dissipation, P, (any one transistor) .................008. 
(Ota) BACKARE) . ows ceed caer neiandenes 

Operating Temperature Range, T, (ULN-2083A) ................. 
(ULS-2083H) ................. 

Storage Temperature Range, I; .... 0.2... ce eee eee 


*Derate at the rate of 6.67 mW/°C above 25°C. 


(4 PARAL SDE SOM DaNE HOR Lan eee ood — 20°C to + 85°C 
passe ywedeaes tG4s oag aks cea h tase eerees =o G to + 125°C 
pebbG opus snd eae ees gas see cen kanenes —99°C to + 150°C 


ELECTRICAL CHARACTERISTICS at T, = + 25°C Free-Air Temperature 


Ves 


BV E80 


Collector Cutoff Current 
Vos = 10V 


Base Emitter Voltage Vee = 3V, |, = 10 mA 


D-C Forward Current Transfer Ratio La 


Dee 
Differential Input Offset Voltage” Vis 


*Applies only to transistors Q, and Q, when connected as a differential pair. 


ULN-2083A AND ULS-2083H TRANSISTOR ARRAYS 


D-C FORWARD CURRENT TRANSFER RATIO 
AS A FUNCTION OF COLLECTOR CURRENT 


LAI UT A 1S 
SE Ar a 


@ 
oO 


a 
(2) 


“N 
a 


fo) 
a 


D-C FORWARD CURRENT TRANSFER RATIO, hre 
8 3 


on 
°o 


03 10 3.0 10 30 100 


COLLECTOR CURRENT, I IN mA 
Dwg. No. A-10,236 


ie} 


BASE-EMITTER SATURATION VOLTAGE 
AS A FUNCTION OF COLLECTOR CURRENT 


Vee (sar) IN VOLTS 


TAGE, 


VOL 


BASE-EMITTER SATURATION 
o 


COLLECTOR CURHENT: tL IN mA 
Dwg. No. A-10,237 


DIFFERENTIAL INPUT OFFSET VOLTAGE 
AS A FUNCTION OF COLLECTOR CURRENT 


ot 

3V 

ILE] 
Pet 

Eau 

mn 200 


DIFFERENTIAL INPUT OFFSET VOLTAGE, Vio. IN mV 


20 
IN mA 


0.5 xe) 
COLLECTOR CURRENT, Ic 


Dwg. No. A-10,238 


COLLECTOR-EMITTER SATURATION VOLTAGE 
AS A FUNCTION OF COLLECTOR CURRENT 


neues 


| rel 


Ta = 70°C 


COLLECTOR - EMITTER SATURATION VOLTAGE, Vce¢gar), NN VOLTS 


10 20 
COLLECTOR CURRENT, Ic IN mA 
Dwg. No. A-10,234 


BASE-EMITTER VOLTAGE 
AS A FUNCTION OF COLLECTOR CURRENT 


eed ill 
AME Te oe TU! 
i es oe Oe 

a Pall 


{e) 
wo 


0.8 


BASE-EMITTER VOLTAGE, Vee, IN VOLTS 
° 


meen amen le IN eo 
Dwg. No. A-10,234 


DIFFERENTIAL INPUT OFFSET CURRENT 
AS A FUNCTION OF COLLECTOR CURRENT 


ad 
oO 


° 
w 


° 
nN 


DIFFERENTIAL INPUT OFFSET CURRENT, lo IN mA 
3 


20 10 
IN mA 
Dwg. No. A-10,240 


05 10 
COLLECTOR CURRENT, Ic 


ULN-2083A-1 TRANSISTOR ARRAY 


ULN-2083A-1 TRANSISTOR ARRAY 


This device is a general-purpose transistor array 
for use in medium-current switching and differential 
amplifier applications. With the exception of the in- 
creased breakdown voltages shown below, Type 
ULN-2083A-1 is identical to Type ULN-2083A tran- 
sistor array. 


Dwg. No. A-10,232 


ELECTRICAL CHARACTERISTICS at T, = + 25°C Free-Air Temperature 


Characteristic Symbol Test Conditions Min. Typ. Max. Units 
40 60 — 


Collector-Base Breakdown Voltage I, = 100 pA 
Collector-Emitter Breakdown Voltage 


Additional information on transistor arrays 
ULN-2031A through ULN-2086A. ULS-2045H 
and ULS-2083H, is available from: 


Sprague Electric Company 
Integrated Circuits Division 
115 Northeast Cutoff 
Worcester, Massachusetts 1606 
(617) 853-5000 


322 


ULN-2086A TRANSISTOR ARRAY 


ULN-2086A TRANSISTOR ARRAY 


Type ULN-2086A general-purpose transistor 
array consists of five silicon NPN transistors, two of 
which are connected as a differential amplifier. The 
monolithic construction provides close electrical 
and thermal matching between all transistors. 


With the exception of the collector cutoff current 
specifications listed below and the omission of guar- 
anteed limits on input offset voltage and input offset 
current, Type ULN-2086A is identical to Type 
ULN-2046A transistor array. Dwg. No. A-9834 


ELECTRICAL CHARACTERISTICS at T, = + 25°C 


Collector Cutoff Current 


NOTE: The substrate terminal must be tied to the most negative point in the external circuit to maintain isolation between transistors and to provide for normal 
transistor action. 


Additional information on transistor arrays 
ULN-2031A through ULN-2086A, ULS-2045H 
and ULS-2083H, is available from: 


Sprague Electric Company 
Integrated Circuits Division 
115 Northeast Cutoff 
Worcester, Massachusetts 01606 
(617) 853-5000 
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SECTION 6—MOS CAPACITORS 


Type 15K Part Numbering System ......... 00.0. e eee eee een 6-2 
Type 15K-A Single-Section MOS Capacitors .... 2.0... cette eee en 6-3 
Type 15K-B Single-Section MOS Capacitors... 0.00... cece tenes 6-4 
Type 15K-C Single-Section MOS Capacitors .... 2.0.0... cent eens 6-4 
Type 16K Multi-Section MOS Capacitors ..... 2.0... cence teen eens 6-5 


MOS CAPACITORS 


TYPE 15K PART NUMBERING SYSTEM 


15K 2020 H ORS OD 100 B A 


CHIP CODE. SEE 
NOTES BELOW TABLES. 


BACKSIDE METALIZATION. 
B = GOLD. 


D-C VOLTAGE RATING IN VOLTS. 


CAPACITANCE TOLERANCE. 
DD = #5 pF. 

] = £5% 

K = +10% 

M = +20% 


CAPACITANCE IN pF. FIRST TWO CHARACTERS ARE SIGNIFICANT DIGITS. THE THIRD IS THE 
NUMBER OF ZEROS THAT FOLLOW. FOR RATINGS BELOW 10 pF, THE LETTER ‘R’ APPEARS AS 
A DECIMAL POINT. 


TEMPERATURE COEFFICIENT OF CAPACITANCE. 
H = +35 ppm/°C. (+15 ppm/*C). 


CHIP SIZE IN THOUSANDTHS OF AN INCH. 


SPRAGUE DEVICE TYPE. 


MOS CAPACITORS 


TYPE 15K 
SINGLE-SECTION MOS CAPACITORS 


15K2020HOR5D100BA 
15K2020H1ROD1O0BA 
15K2020H1R2D100BA 
15K2020H1RSD100BA 
15K2020H1R8D100BA 


15K2020H2R2D100BA 
15K2020H2R7D100BA 
15K2020H3R3D100BA 
15K2020H3R9D100BA 
15K2020H4R7D100BA 


15K2020HSR6D100BA 
15K2020H6R8D100BA 
15K3030H6R8D100BA 
15K2020H8R2D100BA 
15K2020H100K075BA 


15K3030H100K100BA 
15K3030H120K100BA 
15K3030H150K100BA 
15K3030H180K100BA 
15K3030H220K100BA 


15K4040H220K100BA 
15K3030H270K100BA 


Capacitance Chip Size wvDC 
(pF) (mils) (V) Part Number 
0. 


No 00 Co MD] WWW NAD] COMPS OM 


15K3030H330K075BA 
15K4040H330K100BA 
15K3030H390K065BA 


15K4040H390K100BA 
15K4040H470K100BA 
15K5050H470K100BA 
15K5050H560K100BA 
15K5050H560K100BA 


15K4040H680K075BA 
15K5050H680K100BA 
15K6060H680K100BA 
15K4040H820K065BA 
15K5050H820K100BA 


15K6060H820K100BA 
15K5050H101K075BA 
15K6060H101K100BA 
1SK5050H121K065BA 
15K6060H121K100BA 


15K6060H131J100BA 
15K6060H151K100BA 
15K6060H181K100BA 
15K6060H201K085BA 
15K6060H221K0/5BA 
15K6060H271KO65BA 


SSeS Ree eS ee ei | Re eS eee | OO OOF | COC So!|oooo o|oooo d|/o°o co 0 © 


rTYreYrYrYr YS | rYe Ye Ye > rove eee rYrrrYrYr | rrrrYr Yr | YrTrrrrrYr |! YrYKwrrYrr > 


*Back connection is made directly to the silicon substrate or to an ohmic contact on the front. 
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MOS CAPACITORS 


TYPE 15K SINGLE-SECTION MOS CAPACITORS 


‘B’ — 


Chip Size 


Capacitance 
of 


(mils) 


15K2020H5ROD100BB 


15K2020H8R2M100BB 
i 15K2020H100K100BB 
12 15K2020H120K100BB 
15 15K2020H150K100BB 


WwWwwaIwmWDd| Www w wo 


18 0.51 x 0.51 15K2020H180K080BB 
22 0.51 x 0.51 15K2020H220K065BB 
2] 0.64 x 0.64 15K2525H270KO9UBB 
33 0.64 x 0.64 15K2525H330K075BB 
39 0.64 x 0.64 15K2525H390K060BB 


4] 15K4545H470K100BB B 
56 15K4545H560K100BB B 
68 14 15K4545H680K100BB B 
82 14 x 1. 15K4545H820K100BB B 
100 14x 1. 15K4545H101M100BB B 
14 x 
14 


iF 1.14 80 15K4545H121K080BB 
1.14 x 1.14 60 15K4545H151KO060BB 


CO Ww 


0.76 x 0.76 15K3030H470K050BC 
0.76 x 0.76 15K3030HS60K040BC 
0.76 x 0.76 15K3030H680K035BC 
0.76 x 0.76 15K3030H820K030BC 
x 1.14 15K4545H101KO080BC 


15K4545H121K065BC 
15K4545H151KO50BC 
15K4545H181K040BC 
15K4545H201M040BC 
15K4545H221K035BC 


| 270s AB x 4S 114 x 1.14 a ISK4545H271K030B0 =| = CCS 


* Has remote bonding pads. Bonding area has extra protection with thicker dielectric under the pad. Active capacitor area is passivated with 
silicon nitride. No ohmic connection to backside is provided on the front surface. 


G2 €2 Ca Ca Cd | CD Cd CO Gai Gd 
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MOS CAPACITORS 


TYPE 16K 
MULTI-SECTION MOS CAPACITORS 


Capacitance Chip Size Chip Size WVDC 
(pF) (mils) (mm) (V) Part Number“ Chip Code 
0.5/1.0/2.0/4.0/8.0/16 1.32 x 0.91 se 16K1001 
1.0/2.0/4.0/8.0/16/32 1.32 x 0.91 16K1002 
2.0/4.0/8.0/16/32/64 1.32 x 0.91 4 16K1003 
10/15 0.51 x 0.51 28 16K1004 


20/33 0.76 x 0.76 4) 
1.0/2.0/4.0/8.0 1.02 x 0.51 


16K1005 
16K1006 


OHCs Co WO | 9 OO YS YS 


3.0/4.5 0.51 x 0.51 90 16K1007 
7.0/10.5 0.51 x 0.51 40 16K1008 
0.25/0.9/1.0/2.0 0.76 x 0.51 16K1009" 
1.0/2.0/4.0/8.0 0.76 x 0.51 40 16K1010 


NOTES: 
1. Type 16K part numbers are sequentially assigned to 10 designs. Capacitance tolerance must be specified by adding the appropriate letter from the Type 
15K Part Numbering System. 
2. Not available with + 5% tolerance. 
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SECTION 7—PACKAGE INFORMATION 


WOT in cccnaeansuscdatseuedgessnnherariea audtende dees yenacteccnseeeusueiweneeck® is 7-2 
Wilcee: pa deneaeveb ae cine eee eardnseehadiunadauenesss uchnosceterstadeds4vyeesseussis 7-3 
HORUS s4iderdpewesis dered ened beers ou cerchbeeeses + erecouniursedeeuwsieanepeauarcis 7-4 
WOO: accion no 40d o4 sae eek acadad Whee eas aenbes Leas neve cpu ceveheseedakiaberweca. 7-5 
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TO-18 


DIMENSIONS IN INCHES 


3 LEADS 2O12 


DIA. 


0.016 


0.048 
i646 “ORS 
036 
0.230 | 
0.209 DIA. 0.030 MAX. <¢— 
0.500 MIN. Dwg. No. A-13,577 
DIMENSIONS IN MILLIMETERS 
Based on 1” = 25.4 mm 
0.483 
3 LEADS 0.406 DIA. 
0.34 
bc | 
- >%* 1.22 
ae 0.71 
5.84 
5 3] DIA. 0.76 MAX.—» 


12.7 MIN. Dwg. No. A-13,578 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


PACKAGE POWER DISSIPATION IN MILLIWATTS 


AMBIENT TEMPERATURE IN °C 


Dwg. No. A-13,579 


7—2 


PACKAGE INFORMATION 


TO-39 


DIMENSIONS IN INCHES 


4 a” 
0.370 pir 2338 5, 


0.35 315 
. 4 ’ 0.029 
0.034 
nelle ES vas 0.028 
adil 0.009 3 LEADS , 
0.100 MIN. 0.019 


DETAILS OPTIONAL 


Dwg. No. A-13,580 


DIMENSIONS IN MILLIMETERS 
Based on 1” = 25.4 mm 


12.7 MIN. 
TEMR MEAS. 


0.7 
ran 0.864 


0.483 
0406 DIA. 


2.54 MIN. 


DETAILS OPTIONAL Dwg. No. A-13,581 


1 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF CASE TEMPERATURE 


PACKAGE POWER DISSIPATION IN WATTS 


25 SO 7S 100 125 150 17S 200 
CASE TEMPERATURE IN °C 
Dwg. No. A-13,582 
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PACKAGE INFORMATION 


PACKAGE POWER DISSIPATION IN MILLIWATTS 


TO-52 


DIMENSIONS IN INCHES 


3 LEADS 2012 


DIA. 


0.016 


0.100 DIA. 


; 
| 

0.048 
a 0.046 9.028 


0.500 MIN. 
Dwg. No. A-13,583 


DIMENSIONS IN MILLIMETERS 
Based on 1” = 25.4 mm 


Lome | 
[= | 
1.22 
a 0.71 
5.84 
537 DIA. 0.76 MAX.-» 
12.7 MIN. Dwg. No. A-13,584 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


100 


AMBIENT TEMPERATURE IN °C 


Dwg. No. A-13,585 


PACKAGE INFORMATION 


TO-71 
DIMENSIONS IN INCHES 
0.019 
6 LEADS 0.016 DIA. 
0.030 MAX. 
f cee | 
0.230 0.195 i 
a200 "™ Gi? = — 
, es | 
a 
0.500 1 
a5 * 
DIMENSIONS IN MILLIMETERS 
Based on 1” = 25.4 mm 
0.483 
6 LEADS 0.406 DIA. 
5.34 
4.32 
7 a 0.76 MAX. 
= 
5.84 4.96 
531 DIA. Ada DIA. jo pees oe 
; a | 
{ +—t__ | 


12.7 MIN. 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


PACKAGE POWER DISSIPATION IN MILLIWATTS 


Zo) SO 73 
AMBIENT TEMPERATURE IN °C 


7—5 


100 125 


0.100 DIA. 


Dwg. No. A-13,586 


Dwg. No. A-13,588 


PACKAGE INFORMATION 


TO-72 


DIMENSIONS IN INCHES 


0.019 
4 LEADS 0016 DIA. 


I 
= WA 0.048 
€ 0.036 
0.230 
0.209 DIA. 
0.500 MIN. Dwg. No. A-13,589 
DIMENSIONS IN MILLIMETERS 
Based on 1” = 25.4 mm 
4 LEADS a ae DIA. 
. 2.54 DIA. 
o.a4 
come | 
- 1,22 
= 0.71 
5 84 0.76 MAX» 
5 3 DIA. 
12.7 MIN. Dwg. No. A-13,590 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


PACKAGE POWER DISSIPATION IN MILLIWATTS 


22 SO 73 100 125 150 175 200 


AMBIENT TEMPERATURE IN °C 
Dwg. No. A-13,579 
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PACKAGE POWER DISSIPATION IN MILLIWATTS 


PACKAGE INFORMATION 


TO-78 


DIMENSIONS IN INCHES 


0.2 
8 LEADS RTO DIA. 


0.100 REF. 


0.335 


0.37 2 DIA 


0.335 0.3050" 


0.500 MIN. 


Dwg. No. A-13,592 


DIMENSIONS IN MILLIMETERS 
Based on 1” = 25.4 mm 


0.533 


8 LEADS DIA. 


0.406 


2.54 REF. 


= ee 
9.40 8.51 = 
caine OR, wes. 
7 ee i sa 
\ y < 7 0.86 
0.71 
|. | 5.08 
12.7MIN. REF 
Dwg. No. A-13,593 
MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 
- EE 
a ae PINOUT 
400 l Sl 
Z D1 
3 Gl 
300 4 Case 
5 Ws 
6 D2 
200 
/ G2 
8 Open 
100 
O 
25 50 75 100 125 150 175 


Dwg. No. A-13,594 


7—7 


AMBIENT TEMPERATURE IN °C 


PACKAGE INFORMATION 


TO-226AA/STYLE CT 


DIMENSIONS IN INCHES 


0.165 
0.210 0.022 0.125 
TaN | a ane MIN. 
15 
0.170 0.0 Pree 
0.080 
t 2 a oe 
0.205 0.135 
0.175 MIN. 
| ’ a _ 
E 0.105 202s 
SEATING PLANE 0.095 


Dwg. No. A-13,610 


DIMENSIONS IN MILLIMETERS 
Based on 1” = 25.4 mm 


4.19 
2.32 0.55 2.18 
== a MIN. eee 
4.32 3 

ee 2.66 

2.04 

in ws y 
5.20 3.43 a 7 
4.45 MIN. 
| Y — - 
i 2.66 ot 
SEATING PLANE 2.42 


Dwg. No. A-13,611 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


PACKAGE POWER DISSIPATION IN MILLIWATTS 


25 5O 75 100 125 150 


AMBIENT TEMPERATURE IN °C 
Dwg. No. A-13.612 


7—6 


CT PINOUT 
Pin Terminal 
l Emitter 
2 Base 
3 Collector 


PACKAGE POWER DISSIPATION IN MILLIWATTS 


TO-226AA/STYLE CZ 


DIMENSIONS IN INCHES 


0.210 0.022 
0.170 0.500 MIN. 0015 
t 7 a a 
0.205 0.135 
0.175 MIN. 
| ¥ ee = 
i 0.105 
SEATING PLANE 0.095 
DIMENSIONS IN MILLIMETERS 
Based on 1” = 254mm 
5.33 ©.55 


L SEATING PLANE 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


ee ee 
P| Geer 


700 


79 
AMBIENT TEMPERATURE IN 


100 
i 
Dwg. No. A-13.612 


i—? 


PACKAGE INFORMATION 


0.020 
0.014 


Dwg. No. A-13,610 


Dwg. No. A-13,611 


CZ PINOUT 
Pin Terminal 
l Emitter 
2 Collector 
3 Base 


PACKAGE INFORMATION 


TO-226AA/STYLE CP 


DIMENSIONS IN INCHES 


0.165 
0.210 0.022 O.125 
0.500 MIN 
. 15 
0.170 0.0 0.115 
0.080 
' = iy 
0.205 OTS5 
0.175 MIN. 
| ¥ Se - 
i 0.105 A Osa 
SEATING PLANE 0.095 
Dwg. No. A-13,610 
DIMENSIONS IN MILLIMETERS 
Based on 1” = 25.4 mm 
4.19 
2.30 0.55 3.18 
tt 7O MIN. Recto 
4.32 3 
a 2.66 
a Tt 2.04 
9.20 3.43 
4AS5 MIN 
as MN 
ace | fe oss 
Leenis PLANE 2.42 , 


Dwg. No. A-13,611 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


¥ Ty (MAX) = 190°C 


CP PINOUT 
Pin Terminal 
] Base 
2 Emitter 
3 Collector 


23 


al 
_ 
~<— 
_ 
—_ 


PACKAGE POWER DISSIPATION IN MILLIWATTS 


25 SO 75 100 125 150 


AMBIENT TEMPERATURE IN °C 
Dwg. No. A-13.612 


f=—10 


PACKAGE POWER DISSIPATION IN MILLIWATTS 


PACKAGE INFORMATION 


TO-226AA/STYLES CG AND CO 


DIMENSIONS IN INCHES 


0.165 
0.210 0.022 0.125 
0170 0.500 MIN. 0.015 
6.115 
0.080 
} oS a oe 
©.205 O135 
0175. «MIN. 
| i eee 
i 0.105 5 Ose 
SEATING PLANE 0.095 , 


Dwg. No. A-13,610 


DIMENSIONS IN MILLIMETERS 
Based on 1” = 25.4 mm 


L SEATING PLANE 2.42 


Dwg. No. A-13,611 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


700 
CG PINOUT 
600 Pin Terminal 
500 l Drain 
Z Source 
400 3 Gate 
300 CO PINOUT 
Pin Terminal 
200 1 Source 
3 2 Drain 
100 1° 3 Gate 


20 SO 75 100 125 150 


AMBIENT TEMPERATURE IN °C 
Dwg. No. A-13,612 


1 


PACKAGE POWER DISSIPATION IN MILLIWATTS 


PACKAGE INFORMATION 


TO-226AA/STYLES Cl AND CN 


DIMENSIONS IN INCHES 


0.210 
0170 tt 0.500 MIN. 


0.205 0.135 
0.175 MIN. 


yy 
SEATING PLANE 
Dwg. No. A-13.610 
DIMENSIONS IN MILLIMETERS 
Based on 1” = 25.4 mm 
4.19 
3.18 
9.33 12.70 MIN. 0.55 


4.32 3 
mere 2.66 
2.04 
i = y 
5.20 3.43 a 7 
4.45 MIN. 
| Y ee _ 
| 2.66 « e2 
SEATING PLANE 2.42 | 


Dwg. No. A-13.611 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


Cl PINOUT 
Pin Terminal 
l Drain 
2 Gate 
3 Source 
CN PINOUT 
Pin Terminal 
l Source 
2 Gate 
12 - a Drain 


29 SO 72 100 125 1202 


AMBIENT TEMPERATURE IN °C 
Dwg. No. A-13,.612 
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PACKAGE POWER DISSIPATION IN MILLIWATTS 


PACKAGE INFORMATION 


TO-226AA/STYLES CJ AND CY 


DIMENSIONS IN INCHES 


0.165 
0.210 0.022 0.125 
0.170 T T cate PAID, 0.015 
0.115 
0.080 
t 7 a ae 
0.205 0.135 
0.175 MIN. 
| ¢ — = 
“| 0.020 
SEATING PLANE 0.095 , 
Dwg. No. A-13,610 
DIMENSIONS IN MILLIMETERS 
Based on 1” = 25.4 mm 
4.19 
ao 0.55 4.18 
—— 12.70 MIN. Richadbacinte 
4.32 a 
a 2.66 
Se 2.04 
5.20 3.43 a 7 
4.45 MIN. 
¥ os _ 
OL zee | feos 
SEATING PLANE 2.42 . 
Dwg. No. A-13,611 
MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 
CJ) PINOUT 
Pin Terminal 
l Gate 
2 Source 
3 Drain 
CY PINOUT 
Pin Terminal 
l Gate 
53 2 Drain 
3 Source 


25 5O 79 100 129 150 


AMBIENT TEMPERATURE IN °C 
Dwg. No. A-13,612 
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PACKAGE INFORMATION 


TO-226AB 


DIMENSIONS IN INCHES 


0.165 
O125 
0.210 
0.170 0.442 MIN. aie 
0.080 
O.205 0.135 : yv_ 03 
0.175 MIN. c—n2 
¥ _v —_ o| 
- a: O1O5 f 0.020 
0.118 MAX. ecu O60 0014 
PLANE 0.022 
OOD Dwg. No. A-13,613 


DIMENSIONS IN MILLIMETERS 
Based on 1” = 25.4 mm 


4.19 
5.33 3.18 
Ss 11.23 MIN. 
4.22 2.66 
2.04 
03 
C2 
o| 
0.51 
2.99 max—fert Vol 
SEATING S43 es | 0.36 
PLANE 0.55 
0.38 Dwg. No. A-13,614 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


PACKAGE POWER DISSIPATION IN MILLIWATTS 


25 SO 75 100 ea 190 
AMBIENT TEMPERATURE IN °C 


(—j 4 Dwg. No. A-13,612 


PACKAGE INFORMATION 


TO-236AA 


DIMENSIONS IN INCHES DIMENSIONS IN MILLIMETERS 
Based on 25.4 mm = 1” 


} A 0.0177 
0.0236 
22 1 
0.0984, gaz. | 
0.0551 


aL 0.0034 
0.0051 


Dwg. No. A-11,506C MM Dwg. No. A-11,506C IN 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


300 


25 a0 vo 100 \2o 150 
AMBIENT TEMPERATURE IN °C 


PACKAGE POWER DISSIPATION IN MILLIWATTS 


Dwg. No. A-13,616 


Die size = 0.635 mm by 0.635 mm (0.025” by 0.025”). Other factors that determine allowable package power dissipation in 
application include circuit board material, pad size, and proximity of other heat producing circuit elements. 


f—=15 


PACKAGE INFORMATION 


TO-236AB/STYLES CE AND CW 


DIMENSIONS IN INCHES DIMENSIONS IN MILLIMETERS 
Based on 25.4 mm = 1” 


0.0146 
0.0181 


Dwg. No. A-12,328B IN 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


yw 300 

a 

= 

J 

ee 

3 

z 

= 200 

™ CE PINOUT 

O 
: Pin Terminal 
a l Base 
wD 2 Emitter 
O 3 Collector 
x 100 

LJ 

5 __eWPINOUT 
Oo Pin Terminal 
WW SEE EEE ESTEE 
© l Emitter 
% 0 2 Base 
< 25 50 75 100 125 150 3 Collector 


AMBIENT TEMPERATURE IN °C 


Dwg No A-13.616 


Die size = 0.635 mm by 0.635 mm (0.025” by 0.025”). Other factors that determine allowable 
package power dissipation in application include circuit board material, pad size, and proximity of 
other heat producing circuit elements. 


7—16 


PACKAGE POWER DISSIPATION IN MILLIWATTS 


W 
O 
O 


MN 
O 
O 


DIMENSIONS IN INCHES 
Based on 25.4 mm = 1” 


TO-236AB/STYLE CK 


Dwg. No. A-12,238B IN 


0.0034 
0.0051 


PACKAGE INFORMATION 


DIMENSIONS IN MILLIMETERS 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 


AS A FUNCTION OF AMBIENT TEMPERATURE 


FREE AIR AT Ea 150°C ae) 
RTT 


= 


7D 


~~, 


100 


AMBIENT TEMPERATURE IN °C 


lao 


150 


Dwg No A-13 616 


Die size = 0.635 mm by 0.635 mm (0.025” by 0.025”). Other factors that determine allowable 
package power dissipation in application include circuit board material, pad size, and proximity of 


other heat producing circuit elements. 


7—17 


Dwg. No. A-12,238B MM 


CK PINOUT 
Pin Terminal 
l Drain 
2 Source 
3 Gate 


PACKAGE INFORMATION 


PACKAGE POWER DISSIPATION IN MILLIWATTS 


TO-236AB/STYLE CL 


DIMENSIONS IN INCHES 
Based on 25.4 mm = 1” 


Dwg. No. A-12,238B IN 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


FREE AIR AT Ty(max) = 150°C 


2 SO 7a 100 125 150 
AMBIENT TEMPERATURE IN °C 


Dwg No A-13.616 


Die size = 0.635 mm by 0.635 mm (0.025” by 0.025”). Other factors that determine allowable 
package power dissipation in application include circuit board material, pad size, and proximity of 
other heat producing circuit elements. 
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DIMENSIONS IN MILLIMETERS 


5 


Dwg. No. A-12,238B MM 


CL PINOUT 
Terminal 


Anode 
No Connection 
Cathode 


PACKAGE INFORMATION 


TO-236AB/STYLE CA 


DIMENSIONS IN INCHES DIMENSIONS IN MILLIMETERS 
Based on 25.4 mm = 1” 


0.0177 
0.0236 
0.0034 
0.005) 
0.013 
0.10 
Dwg. No. A-12,238B IN Dwg. No. A-12,238B MM 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


PACKAGE POWER DISSIPATION IN MILLIWATTS 


~~, 
CA PINOUT 
Pin Terminal 
] Anode 
2 Anode 
O 3 Cathode 
25 ou) vo 100 25 150 


AMBIENT TEMPERATURE IN °C 


Dwg No A-13.616 


Die size = 0.635 mm by 0.635 mm (0.025” by 0.025”). Other factors that determine allowable 
package power dissipation in application include circuit board material, pad size, and proximity of 
other heat producing circuit elements. 
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PACKAGE INFORMATION 


TO-236AB/STYLE CB 


DIMENSIONS IN INCHES DIMENSIONS IN MILLIMETERS 
Based on 25.4 mm = 1” 


0.0146 
0.0161 


0.0177 
0.0236 
0.0034 
0.0051 
0.013 
0.10 
Dwg. No. A-12,238B IN Dwg. No. A-12,238B MM 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


W 
O 
O 


200 


100 
CB PINOUT 
Pin Terminal 
l Anode 
2 Cathode 
O 3 Anode and Cathode 


PACKAGE POWER DISSIPATION IN MILLIWATTS 
IN) 
oO 


100 lZzo 150 
” eee S eacRenere IN “GC 
Dwg No A-13.616 
Die size = 0.635 mm by 0.635 mm (0.025” by 0.025”). Other factors that determine allowable 
package power dissipation in application include circuit board material, pad size, and proximity of 
other heat producing circuit elements. 


PACKAGE POWER DISSIPATION IN MILLIWATTS 


PACKAGE INFORMATION 


TO-236AB/STYLE CC 


DIMENSIONS IN INCHES DIMENSIONS IN MILLIMETERS 
Based on 25.4 mm = 1” 


0.0177 
0.0236 


Dwg. No. A-12,238B IN Dwg. No. A-12,238B MM 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


300 
FREE AIR AT a a | FREE AIR AT Tymax) = 150°C | * 
io = CC PINOUT 
Pin Terminal 
l Cathode 
2 Cathode 
3 Anode 
@) 


Zo 3O ta 100 ae 150 
AMBIENT TEMPERATURE IN °C 


Dwg No. A-13.616 


Die size = 0.635 mm by 0.635 mm (0.025” by 0.025”). Other factors that determine allowable 
package power dissipation in application include circuit board material, pad size, and proximity of 
other heat producing circuit elements. 


PACKAGE INFORMATION 


PACKAGE POWER DISSIPATION IN MILLIWATTS 


300 


DIMENSIONS IN INCHES 
Based on 25.4mm = |” 


TO-236AB/STYLE CU 


Dwg. No. A-12.238B IN 


DIMENSIONS IN MILLIMETERS 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


73 
AMBIENT TEMPERATURE IN °C 


100 


125 


150 


Dwg No A-13 616 


Die size = 0.635 mm by 0.635 mm (0.025” by 0.025”). Other factors that determine allowable 
package power dissipation in application include circuit board material, pad size, and proximity of 


other heat producing circuit elements. 


Dwg. No. A-12,238B MM 


3 
1 
2 


CU PINOUT 
Pin Terminal 
l Anode 
Z Cathode 
3 No Connection 


PACKAGE INFORMATION 


TO-243AA 


DIMENSIONS IN INCHES DIMENSIONS IN MILLIMETERS 
Based on 25.4 mm = 1” 


4.40 


4.60 


1.62 
1.83 


ag 0.0173 |! iP 


I ! : ——— 

0.0221 : ; 0.0142 

- 0.36 0.0189 
0.48 0.0591 

1.50 BASIC 


Dwg. No. A-12,608 MM Dwg. No. A-12,608 IN 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


- a 
FREE AIR AT Ty (max) = 190°C _ 
. snl 


™ 


25 SO 72 100 125 150 
AMBIENT TEMPERATURE IN °C 


PACKAGE POWER DISSIPATION IN MILLIWATTS 


Dwg. No. A-13,622 


Die size = 0.635 mm by 0.635 mm (0.025” by 0.025”). Other factors that determine allowable package power dissipation in 
application include circuit board material, pad size, and proximity of other heat producing circuit elements. 


PACKAGE INFORMATION 


14-PIN DUAL IN-LINE PLASTIC 


DIMENSIONS IN INCHES 


0.014 
0.008 
1413 12 1! 109 8 
0.260 0.310 
0.240 0.290 


INDEX ARE 


0.200 


0.020 
MIN. 


S ee 
lin? 3456 7 0075 REF 0° 
‘ease 0.785 ~wl 0.100 + 0.010 
K 0735 NOTE 1 


a 


MAX. 
SEATING ooo 
9923 + MIN. 
[+2973 Dwg. No. A-5496G IN 
NOTES: 


1. Lead spacing tolerances is non-cumulative. 


DIMENSIONS IN MILLIMETERS 
Based on 1” = 25.4 mm 


1413 12 11 109 8 
a a, 
6.60 
3 a . 
INDEX A’ - 


5.08 MAX. 


SEATING aT 


0.51 HAT 


|-—958 ct MIN. 


}-—°: 39 Dwg. No. A-5496G MM 


2. Exact body and lead configuration at vendor's option within limits shown. 
3. Lead gauge plane is 0.030” (0.76 mm) max. below seating plane. 


MAXIMUM ALLOWABLE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


PACKAGE POWER DISSIPATION IN WATTS 


Dwg. No. A-13,623 


PACKAGE INFORMATION 


16-PIN DUAL IN-LINE PLASTIC 


DIMENSIONS IN INCHES 


— a ae 
0.260 IL 0.310 
0.240 0.290 

INDEX AREAT )\Vu JUUUY —_t_— 

1 2 45 6 7 B! o190: 0010 


3 100+ 0.0 
3038 — La ves F "NOTE | 


0.200 MAX 


7 SEATING PLANE 


Dwg. No. A-6402C IN 


NOTES: 


1. Lead spacing tolerances is non-cumulative. 


DIMENSIONS IN MILLIMETERS 
Based on 1” = 25.4 mm 


i) - 
6.60 : 15° 
6.10 Jf 0° 
INDEX ARE AY : — 
1.65 * 5 , 
0.89 19.93 ca 
18.67 
5.08 MAX 
/- SEATING PLANE 
aaa MIN. 
0.51 —ATTRTT 
=e 58 
= 39 0.64 REF 


Dwg. No. A-6402C MM 


2. Exact body and lead configuration at vendor's option within limits shown. 
3. Lead gauge plane is 0.030” (0.76 mm) max. below seating plane. 


MAXIMUM ALLOWAELE PACKAGE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


PACKAGE POWER DISSIPATION IN WATTS 


~ 


100 125 150 


AMBIENT TEMPERATURE IN °C 


Dwg. No. A-13,624 


PACKAGE INFORMATION 


SEMICONDUCTOR CHIP PACKAGING 


UNSCRIBED WAFER SAWN WAFER INDIVIDUAL COMPARTMENTS 
IN NATURAL POLYPROPYLENE TRAY ON STRETCHED MEMBRANE IN SEE-THROUGH PLASTIC BOX 


FF 104 FRAME 


SAWN WAFER 


ADHESIVE FILM 


WAFER 
CONTAINMENT —————_—» 
SPRING 


WAFER 
(ACTIVE SIDE DOWN) 


° 
. So4g 
Rr 9 o 
Rm ° So 
= ° 


Dwg. No. A-11,547 


Dwg. No. A-11,626 Dwg. No. A-11,621 


MAXIMUM ALLOWABLE POWER DISSIPATION 
AS A FUNCTION OF AMBIENT TEMPERATURE 


ALUMINA - 25.4 MM x 25.4 MM x0.25 MM 
- 1.0 IN. x 1.0 IN. x 0.01 IN. 
CHIP SIZE =0.635 MM x0.635 MM 
=0.025 IN. x 0.025 IN. 
Ty(MAX) = 150°C/W 


ALLOWABLE POWER DISSIPATION IN WATTS 


AMBIENT TEMPERATURE IN °C 


Dwg. No. A-13,625 


TO-236AA/AB 
SHIPPING 


Shipping options for Sprague small-outline tran- 
sistors and diodes include vial pack and 8mm 
tape and reel for use with automated insertion 
equipment. 


The 8 mm tape pack puts 3000 devices on a 7-inch 
(178 mm) reel. Components can be placed in the tape 
cavity with the single lead toward the sprocket hole 
or with the double leads toward the sprocket hole. 
Tape and reel dimensions conform to EIA Standard 
481 Rev. A. 


MOUNTING... 


Sprague surface-mount semiconductors can be at- 
tached to substrates by conventional techniques 
such as vapor-phase or wave soldering and hot-plate 
methods. 


Recommended maximum time/temperature sol- 
dering conditions are shown in the graph. In general, 
attachment with a soldering iron is not recom- 
mended due to the difficulty of consistently control- 
ling temperature and time temperature. 


AND CLEANING 


Sprague small-outline semiconductors are com- 
patible with most commonly used defluxing sol- 
vents. Freon-based alcohol compounds such as Du 
Pont TMS or TES (or equivalents) are recom- 


PACKAGE INFORMATION 


Tape and Reel Options 


“eS e, 
& 


g sPaacue | oF oacue | 


TMPDS14 @ 


 * 


SOLDER TEMPERATURE IN 


OQ 2 10 iS 
TIME IN SOLDER BATH IN SECONDS 


mended. Solutions containing methylene chloride or 
other known epoxy solvents should not be used. 


PACKAGE INFORMATION 


TAPE DIMENSIONS FOR TO-236AA/AB 


B, Max. 4.2 0.165 

D 1.5(+0.10, —0.0) | 0.059 (+ 0.004, —0.0) 

D, Min. 1.0 0.039 

E Ld 0.069 (+ 0.004) 

F 3.5 

K Max. 2.4 

P 4.0 

Pi” 4.0 

Ps 2.0 

R Min. 25 

t Max. 0.4 

t, Max. 0.1 5 

OO 

i ; COVER DIRECTION OF FEED : 
“Cumulative tolerance over 10 pitches = +0.2 mm (+0.08 TAPE 

in.). Dwg. No. A-13,310 
For machine reference only, including draft and radii concentric 

around B,, DIRECTION OF FEED 


A>, By, and K, are determined by component size. Clearance 
between the component and the cavity must be within 0.05 mm 
(0.002 in.), minimum, 0.50 mm (0.020 in.), maximum, for 8 mm 
tape; it must be within 0.05 (0.002 in.), minimum 0.65 mm 
(0.026 in.), maximum, for 12 mm tape. 


MECHANICAL ORIENTATION * 
Dwg. No. A-13,313 


“Available on request with double leads toward sprocket holes. 


ty 
TOP COVER 
TAPE THICKNESS 


PLASTIC/ 


THERMALLY ACTIVATED 
ADHESIVE 


EMBOSSED CARRIER 


EMBOSSMENT MINIMUM BENDING RADIUS 


Dwg. No. A-13,312 Dwg. No. A-13,311 


REEL DIMENSIONS FOR TO-236AA/AB 


H —>| *-T 
(ACCESS 1.5 
HOLE) 13.0 (+0.20) 
Cc C i 7 15, —0.0 ne 
4(+1.5, —0.0) 331 (+ 0.059, — 0.0) 
A ee 4+ a in. 40 1.575 
1.973 
ai: 0.098 Wide 
G (MEASURED 0.394 Deep 


AT HUB) 


FULL RADIUS 


S (TAPE SLOT) 


Dwg. No. A-13,314 


PACKAGE INFORMATION 


AXIAL-TAPED TO-226AA 
TAPE DIMENSIONS 


L (NOTE 1) 


2.54 + 0.38 | 0.100 + 0.015 
6.35 + 0.38 | 0.250 + 0.015 NOTE 2—-— 
20.63 0.812 
ra ams 0.872 


NOTES: 
1. Leads straight within 0.38 mm (0.015 in.) 
between body and tape. 
2. Component bodies in line within 0.38 mm 
(0.015 in.). 
3. Lead length in contact with tape, each DIRECTION OF FEED 
side, 1.78 mm (0.070 in.), minimum. 


WHITE OR CLEAR 


Dwg. No. A-13,626 


REEL DIMENSIONS 


395.6 


14.29 
76.20 


NOTES: 
1. Kraft paper, minimum 0.13 mm (0.005 
in.) thick, as interliner. 


OPTIONAL 
FORM 


Dwg. No. A-13,627 


PACKAGE INFORMATION 


RADIAL-TAPED TO-226AA 
LEAD DIMENSIONS 


0.060 + 0.015 
0.125 + 0.015 


0.100 + 0.012 
0.200 + 0.030, — 0.008 
12.70 0.500 
0.620 


Styles A and F—Flat side down, carrier tape to left. 
Styles B and E—Flat side up, carrier tape to left. 
Styles C and H—Flat side down, carrier tape to right. 
Styles D and G—Flat side up, carrier tape to right. 


Dwg. No. A-13,628 


TL agseLANES 


ane a STYLE A STYLE B STYLE G STYLE D STYLE E STYLE F STYLE G STYLE H 
DIRECTION OF FEED 


Dwg. No. A-13,629 


: Eo LY REEL DIMENSIONS 
ya 


$00.6 = 6.39 14 + 0.250 


21.59 + 6.35 0.850 + 0.250 


A5.IZ + 1.62 1.800 + 0.300 
G in. 76.20 + 6.35 3.0 + 0.250 
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HOW TO ORDER 


SPRAGUE FACILITIES 


Sprague Electric Company manufactures ac- Headquarters of the Semiconductor Division is 
tive and passive components at 15 North Ameri- in Concord, New Hampshire. Wafer fabrication for 
can locations and in five countries in Europe and discrete semiconductors is done at Worcester, 
the Far East. It has been a high-volume producer Massachusetts, and Garland, Texas. Assembly 
of semiconductors for more than 30 years. operations are located at the Concord and Garland 


plants and in Manila, the Philippines. 


HOW TO ORDER 


To place an order, obtain price and delivery information, or 
request technical literature, contact your local Sprague sales 
office or sales representative. (See the following lists of sales 
locations.) For additional help: 


From U.S. and Canada From Asia From Europe and Mideast 
Sprague Electric Co. Sprague Asia Ltd. Sprague World Trade Corp. 
92 Hayden Avenue G.P.O. Box 4289 18 Avenue Louis Casai 
Lexington, MA 02173 Hong Kong 1209-Geneva 

(617) 862-5500 0-283188 Switzerland 

Telex: 710-321-0021 Telex: 43395 98-4021 


Telex: 845-23469 


Requests for technical information and applications assistance 
can be sent to the appropriate manufacturing facility. 


For discrete semiconductor chips, discrete semiconductors in 
plastic packages, MOS capacitors: 
Sprague Electric Company 
70 Pembroke Road 
Concord, NH 03301 
(603) 224-1961 
Telex: 710-361-1495 


For junction field-effect transistors in metal cases: 
Sprague InterFET 
322 Gold Street 
Garland, TX 75042 
(214) 487-1287 


For monolithic transistor arrays: 
Sprague Electric Company 
115 Northeast Cutoff 
Worcester, MA 01606 
(617) 853-5000 
Telex: 710-340-6304 


HOW TO ORDER 


UNITED STATES 


ALABAMA 

EPI Inc. 

Suite 13 — 9694 Hwy. 20 W 
Madison 35758 

Tel. 205/461-7000 


Electramark Inc. 

Suite 21 

3322 South Memorial Parkway 
Huntsville 35801 

Tel. 205/883-9948 


ARIZONA 

Sprague Electric Company 

Suite 209 — 1819 S. Dobson Ra. 
Mesa 85202 — 5690 

Tel. 602/244-0154 

Tel. 602/831-6762 


Sprague Electric Company 
Suite 601 

1150 E. Pennsylvania Street 
Tucson 85714 — 1640 

Tel. 602/746-0955 


CALIFORNIA (Metro. L.A.) 
Sprague Electric Company 


Suite 150 — 3100 S. Harbor Blvd. 


Santa Ana 92704 
Tel. 714/549-9913 


Sprague Electric Company 
Suite 459 

15350 Sherman Way 

Van Nuys 91406 

Tel. 818/994-6500 


(Northern) 

William J. Purdy Company 
770 Airport Blvd. 
Burlingame 94010 — 1927 
Tel. 415/347-7701 


(San Diego) 

Miner Associates, Inc. 

Suite 117 — 10721 Treena Street 
San Diego 92131 — 1009 

Tel. 619/566-9891 


COLORADO 

William J. Purdy Company 
5570 E. Yale Ave. 

Denver 80222 — 6907 

Tel. 303/753-6800 


Todd & Fry Associates 
P.O. Box 1689 
Longmont 80502 — 1689 
Tel. 303/776-7331 


CONNECTICUT 

Sprague Electric Company 
88 Main Street South 
Southbury 06488 

Tel. 203/264-9595 


Sprague Electric Company 
120 Hartford Turnpike South 
P.O. Box 578 

Wallingford 06492 — 0578 
Tel. 203/284-8300 


Sprague Electric Company 
World Headquarters 

92 Hayden Avenue 

Lexington, MA 02173 


(617) 862-5500 


SALES OFFICES 
U.S. and Canada 


CONNECTICUT (continued) 


Data Mark Inc. 

Unit 7C-2514 Boston Post Road 
Guilford 06437 

Tel. 203/453-0575 


DIST. OF COLUMBIA 
Sprague Electric Company 
Suite 311 

14333 Laurel-Bowie Road 
Laurel, MD 20708 — 1130 
Tel. 301/953-1717 


Trinkle Sales Inc. 

P.O. Box 5320 

Cherry Hill, NJ 08034 — 0460 
Tel. 609/795-4200 


FLORIDA 

Sprague Electric Company 

P.O. Box 1410 

Altamonte Springs 32715 — 1410 
Tel. 305/831-3636 


Sprague Electric Company 

Suite 419 — 1500 N.W. 62nd Street 
Ft. Lauderdale 33309 — 1802 

Tel. 305/491-7411 


Sprague Electric Company 
Suite T, Building 501 

8001 North Dale Mabry 
Tampa 33614 — 3265 

Tel. 813/935-8203 


GEORGIA 

Electramark Inc. 

6030 — | Unity Drive 
Norcross 30071 — 3583 
Tel. 404/446-7915 


Electronic Marketing Associates 
Suite 101 

6695 Peachtree Industrial Blvd. 
Atlanta 30360 — 2116 

Tel. 404/448-1215 


ILLINOIS (Northern) 
D. Dolin Sales 

609 Academy Drive 
Northbrook 60062 
Tel. 312/498-6770 


(Southern) 

EPI Inc. 

Suite 201 — 103 W. Lockwood 
St. Louis, MO 63119 — 2915 
Tel. 314/962-1411 


INDIANA 

Sprague Electric Company 

Suite 290 — 8200 Haverstick Road 
Indianapolis 46240 

Tel. 317/253-4247 


IOWA 

J. R. Sales Engineering, Inc. 
1930 St. Andrews, N. E. 
Cedar Rapids 52402 

Tel. 319/393-2232 


KANSAS 

EPI Inc. 

9016 West 83rd Street 
Overland Park 66204 
Tel. 913/341-2024 


KENTUCKY 

Sprague Electric Company 
821 Corporate Drive 

Unit #16, Suite 200 
Lexington 40503 

Tel. 606/224-4230 


MARYLAND 

Sprague Electric Company 
Suite 311 

14333 Laurel-Bowie Road 
Laurel 20708 — 1130 

Tel. 301/792-4890 


Trinkle Sales Inc. 

P.O. Box 5320 

Cherry Hill, NJ 08034 — 0460 
Tel. 609/795-4200 


MASSACHUSETTS 


New England Technical Sales Corp. 


101 Cambridge Street 
Burlington 01803 
Tel. 617/272-0434 


MICHIGAN 

Sprague Electric Company 
Suite 301 — 2155 Jackson Road 
Ann Arbor 48103 — 3917 

Tel. 313/761-2014 


MINNESOTA 

HMR, Inc. 

9065 Lyndale Ave. South 
Minneapolis 55420 — 3520 
Tel. 612/888-2122 


MISSISSIPPI 

EPI Inc. 

Suite 13 — 9694 Hwy. 20 W 
Madison, AL 35758 

Tel. 205/461-7000 


MISSOURI 

EPI Inc. 

Suite 201 — 103 W. Lockwood 
St. Louis 63119 — 2915 

Tel. 314/962-1411 


NEBRASKA 

J. R. Sales Engineering, Inc. 
1930 St. Andrews, N. E. 
Cedar Rapids, lowa 52402 
Tel. 319/393-2232 


NEW HAMPSHIRE 


New England Technical Sales Corp. 


101 Cambridge Street 
Burlington, MA 01803 
Tel. 617/272-0434 


NEW MEXICO 

William J. Purdy Company 
120 LaVeta Drive NE 
Albuquerque 87108 — 1613 
Tel. 505/266-7959 


NEW YORK (Downstate) 
Sprague Electric Company 
2001 Palmer Ave. 
Larchmont 10538 — 2420 
Tel. 914/834-4439 


(Long Island) 

Sprague Electric Company 
P.O. Box 541 

Central Islip 11722 — 0541 
Tel. 516/234-8700 


8—3 


(Upstate) 

Sprague Electric Company 
2002 Teall Ave. 

Syracuse 13206 — 1542 
Tel. 315/437-7311 


Paston-Hunter Co., Inc. 
2002 Teall Ave. 
Syracuse 13206 — 1596 
Tel. 315/437-2843 


NORTH CAROLINA 
Sprague Electric Company 
9741-M Southern Pine Blvd. 
Charlotte 28210 — 5560 
Tel. 704/527-1306 


Electronic Marketing Associates 
9225 Honeycutt Creek Rd. 
Raleigh 27609 — 1523 

Tel. 919/847-8800 


OHIO 

Sprague Electric Company 

Suite 330 — 555 Metro Place North 
Dublin 43017 — 1375 

Tel. 614/761-1881 


OREGON 

Sprague Electric Company 

Suite H 

16111 S.E. McGillivray Boulevard 
Vancouver, WA 98664 — 9025 
Tel. 503/225-0493 

Tel. 206/892-0361 


William J. Purdy Company 
7799 Southwest Cirrus Drive 
Beaverton 97005 — 5945 
Tel. 503/641-9373 


PENNSYLVANIA 

Trinkle Sales Inc. 

P.O. Box 5320 

Cherry Hill, NJ 08034 — 0460 
Tel. Phila. 215/922-2080 


SOUTH CAROLINA 

Electronic Marketing Associates 
210 W. Stone Ave. 

Greenville 29609 — 5499 

Tel. 803/233-4637 


TENNESSEE (Eastern) 
Electronic Marketing Associates 
9225 Honeycutt Creek Road 
Raleigh, NC 27609 — 1523 

Tel. 919/847-8800 


(Western) 

EPI Inc. 

Suite 13 — 9694 Hwy. 20 W 
Madison, AL 35758 

Tel. 205/461-7000 


TEXAS 

Sprague Electric Company 
Suite 220 

9319 LBJ Freeway 

Dallas 75243 — 3403 

Tel. 214/235-1256 


TEXAS (continued) 


Sprague Electric Company 

Suite 350W — 1106 Clayton Lane 
Austin 78723 — 1033 

Tel. 512/458-2514 


UTAH 

William J. Purdy Company 
5570 E. Yale Avenue 
Denver, CO 80222 — 6907 
Tel. 303/753-6800 


VIRGINIA 

Sprague Electric Company 
1 East Preston St. 
Lexington 24450 — 2324 
Tel. 703/463-9161 


Sprague Electric Company 
Suite 3114 

14333 Laurel-Bowie Road 
Laurel, MD 20708 — 1130 
Tel. 301/953-1717 


Trinkle Sales Inc. 

P.O. Box 5320 

Cherry Hill, NJ 08034 — 0460 
Tel. 609/795-4200 


WASHINGTON 

Sprague Electric Company 
3826 Woodland Park, North 
Seattle 98103 — 7996 

Tel. 206/632-7761 


Sprague Electric Company 
Suite H 

16111 S.E. McGillivray Blvd. 
Vancouver 98664 

Tel. 206/892-0361 

Tel. 503/225-0493 


William J. Purdy Company 
4082-148th Ave. N.E. 
Redmond 98052 — 5165 
Tel. 206/882-3144 


WISCONSIN 

D. Dolin Sales 

131 West Layton Ave. 
Milwaukee 53207 — 5991 
Tel. 414/482-1111 


CANADA 


Sprague Electric of Canada, Ltd 
Suite 220 

2375 Steeles Avenue, W. 
Downsview, Ontario M3J 3A8 
Tel. 416/665-6066 


Sprague Electric of canada, Ltd. 
Suite 1610 — 85 Albert St. 
Ottawa, Ont. K1P 6A4 

Tel. 613/238-2542 


Bird Marketing, Inc. 
Unit 1 

111 Esna Park Drive 
Markham, Ont. L8R1H2 
Tel. 416/477-7722 
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Austria 


Benelux 
Finland 
France 


West Germany 
East Germany 
Greece 
Hungary 

Israel 


Italy 
Norway 
Portugal 


South Africa 
Spain 


Sweden 
Switzerland 


Turkey 
U.K. 
Yugoslavia 


Other Eastern 
Countries 


Sprague World Trade Corporation 
18 Avenue Louis Casai 

1209 Geneva, Switzerland 

22-98 40 21 


SALES OFFICES 
Europe and the Mideast 


Sprague Elektronik GmbH, Wasserburger Landstr. 268, D-8 Munchen, Tel. 089-4301077 
Distributor: Elbatex GmbH, Eitnerg. 6, A-1232 Wien, Tel. 0222/86-32-11-0. 


Sprague Benelux, Excelsiorlaan 21, Bus 3, B-1930 Zaventem, Tel. Belgium 02-721 48 60 

Field Oy, Veneentekijantie 18, SF-00210 Helsinki, Tel. 80-69 22 577 

Sprague France S.A.R.L., 3 rue Camille Desmoulins, F-94230 Cachan, Tel. 1-547 66 00 
Sprague France S.A.R.L., BP 2174, rue Pierre et Marie Curie, F-37021 Tours Cédex, Tel. 47-54 05 75 
Sprague France S.A.R.L., 129 rue Servient, F-69003 Lyon, Tel. 7-863 61 20 

Sprague France S.A.R.L., 20 chemin de la Cépiére, F-31081 Toulouse Cédex, Tel. 61-41 06 92 
Sprague France S.A.R.L., 10 avenue de Crimée, F-35000 Rennes, Tel. 99-53 36 37 

Sprague Elektronik GmbH, Hainer Weg 48, D-6000 Frankfurt 70, Tel. 69-609005-0 

Dipl. Gerhard Stoits, Nordbahnstrasse 44, A-1020 Wien, Tel. 43-222 24 71 37 

Emitron Electronic Corp., Dimaraki St. 22, GR-Athens 301, Tel. 021-346 97 97 

Apical S.A., Bahnstr. 25, CH-8603 Schwerzenbach, Tel. 01-825 25 26 


Racom Electronics Co. Ltd., 7 Kehilat Saloniki St., P.O. Box 21120, IL-Tel Aviv 61210, 
Tel. 03-49 19 22 


Sprague Italiana S.p.A., Via G. de Castro 4, I-20144 Milano, Tel. 02-498 78 91 
Hefro Teknisk A/S, Postboks 6596, Rodelokka, N-Oslo 5, Tel. 02-38 02 86 


Sprague World Trade Corp., Tour Balexert, 18 avenue Louis Casal, CH-1209 Geneva, Tel. 22-98 40 21 
Distributor: Niposom, Rua Casimiro Freire 9A, P-1900 Lisboa, Tel. 351-189 66 10 


Allied Electric (Pty) Ltd., P.O. Box 6387, ZA-Dunswart 1508, Tel. 892.1001 


Saenger S.A., c/Barri Vermell, E-s/n Barcelona 30, Tel. 3-313 73 00 
Saenger S.A., c/Hilarion Eslava 47, E-28015 Madrid, Tel. 91-244 58 07 


Sprague Scandinavia AB, Sollentunavaegen 141, Box 802, 191 28 Sollentuna, Tel. 011-46-8-920595 


Sprague World Trade Corp., Tour Balexert, 18 avenue Louis Casal, CH-1209 Geneva, Tel. 22-98 40 21 
Distributor: Telion AG, Albisriederstr, 232, CH-8047 Zirich, Tel. 01-493 15 15 


Kapman Komandit, Plastic Han No. 1, Yanikkapi sokak, P.O. Box 158, Beyoglu, TR-Istanbul, 
Tel. 45 76 25 


Sprague Electric LTD, Module D, Airtech 2, Fleming Way, Crawley, West Sussex, RH10 2YQ, 
Great Britain, Tel. 0293 517878, TIx: 877813, Fax: 0293 551363 


Belram S.A., 83 avenue des Mimosas, B-Brussels 15, Tel. 02-734 33 32 


Sprague World Trade Corp., Tour Balexert, 18 avenue Louis Casal, CH-1209 Geneva, Tel. 22-98 40 21 
Otece, Avenue des Cameélias 50, B-1150 Bruxelles, Tel. 02-770 38 19 


Sprague Asia Ltd. 


G.P.O. Box 4289 
Hong Kong 
0-283188 


SALES OFFICES 


Hong Kong 


Japan 


Korea 


Singapore 


Taiwan 


Asia 


Sprague Asia Ltd. 
G.P.O. Box 4289 
Hong Kong 

Tel. 0-283188 


Sprague Japan K.K. 
Shinjuku KB Building 

11-3, Nishi-Shinjuku 6-Chome 
Shinjuku-Ku, Tokyo 160 
Japan 

Tel. (03) 348-5221 


Technomil Ltd. 

Sprague Korea Branch 

4th Fl., Daiyoung Building 

44-1, Yoido-Dong 

Young Dung Po-Ku, Seoul, Korea 
Tel. (2) 783-9784 


Sprague Electric Private Ltd. 
Singapore Office 

11th Floor, 450/452 Inchcape House 
Alexandra Road 

Singapore 0511 

Tel. 475-1826 


Sprague Taiwan Branch 
Technomil Ltd. 

8/F, 142 Sec. 4 

Chung Hsiao East Road 
Taipei, Taiwan, R.O.C. 
Tel. 771-9582 


HOW TO ORDER 


In the construction of the components described, the full intent of the 
specification will be met. The Sprague Electric Company, however, reserves 
the right to make, from time to time, such departures from the detail specifica- 
tions as may be required to permit improvements in the design of its pro- 
ducts. Components made under military approvals will be in accordance 
with the approval requirements. 

The information included herein is believed to be accurate and reliable. 
However, the Sprague Electric Company assumes no responsibility for its 
use; nor for any infringements of patents or other rights of third parties which 
may result from its use. 
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